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Comfort, Convenience and Safety 
for the Operator 


SPENT an afternoon recently at 

the new Weymouth Station of the 
Edison Illuminating Co. of Boston. 
There will be a description of it in an 
early issue of Power. 


During the visit Mr. I. E. 
Moultrop, one of the company’s 
engineers in charge of construction, 
called my attention repeatedly to 
the provisions that had been made 
for convenient, safe and comfortable 
operation. Every valve that had 
to be operated, every part that re- 
quired manipulation or inspection, 
was made easily accessible. 


Permanent steps lead to every 
point upon the big turbine that the 
operator has to visit. A big moving 
platform allows men to work as se- 
curely and with as much freedom of 
their hands upon the level of the 
boiler headers as upon the floor. 
Everything is get-at-able with the 
crane, and distant control allows 
valves to be shut in affected parts of 
the station without personal exposure 
to danger. 


“‘Men would rather keep things 
right than not,” says Mr. Moultrop, 
“if you make it so they can. If a 





man has to do more work in Jugging 
ladders and climbing than he has 
in packing a valve after he gets to it 
and has to work with one hand while 
he hangs on with the other and holds 
his tools in his teeth, he is not as 
likely to keep that valve in ship- 
shape order as he would be if it hada 
gallery running to it.”’ 


You cannot figure a definite re- 
turn on that kind of an investment, 
but in the end it pays — big. 


I heard a similar idea expressed 
by Mr. N. E. Funk, of the Philadel- 
phia Electric Co., in a talk to the 
Stoker Manufacturers’ Association 
not long ago. Speaking of the mod- 
ern as compared with the old-time 
boiler room, he said: ““Put a man ina 
dirty place to work and you cannot 
get the same efficiency out of him as 
in a cleaner and cooler place. The 
firing aisle of the modern boiler room 
is cooler than it is out in the sun.”’ 


The time will soon come when the 
‘hell hole’ that the fireroom used 


LHL on 


to be, and still js 
in some cases, will 
be nothing but an 
unsavory memory. 
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Close-up of one of the big Ford turbines 
at River Rouge 
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Five Hundred Thousand Horsepower in 
Ford Turbines for River Rouge Plant 





Present plans call for an ultimate plant of one- 
half million horsepower or 360,000 kw. in eight 
turbo-generator units of Ford design and manu- 
facture, including auxiliaries. Output to be used 
entirely for Ford industries and railroad. One 
unit is operating with four being installed 


VER three years ago the initial installation of 
(Je: boilers and two generating units at the 

River Rouge Plant of the Ford Motor Co., was 
completed and described in these columns.’ At the time 
the boilers were the largest that had been placed in 
service, each containing 26,470 sq.ft. of steam-making 
surface, with furnaces of sufficient volume (13,200 
cu.ft.) for the simultaneous burning of blast-furnace 
gas and pulverized coal. Their immediate function 
was to supply steam to three 40,000-cu.ft. turbo-blowers 
and two turbo-generators, each rated at 12,500 kw. 
Ultimate plans then were to install two more blowers, 
te add to the generating plant two 20,000-kw. turbo- 
generators and to duplicate the initial boiler installa- 
tion. With this end in view the building had been 
completed for the full equipment, with a boiler room 
measuring in plan 117x220 ft. and the turbo-generating 
room, 69x220 ft. 

Subsequent events, however, such as the acquisition 
and electrification of the Detroit, Toledo & Ironton Rail- 
road and the unprecedented growth of Ford plants 
within a service radius from River Rouge, so altered 
the requirements that a greatly enlarged power pro- 
gram was essential. Eight generating units of the 
size indicated was the estimate, and a careful study 


See Power, 





March 1, Sept. 6, Nov. 1, and Dec. 27, 1921. 


indicated that they could be installed in the present 
turbine room by removing the two small units and 
placing the new machines on centers closer than ordi- 
nary. 

Then came the momentous decision to employ Ford 
engineers to design these large units and to build them 
entirely in the Ford shops. This applied not only to the 
turbines, but as well to the generators, the exciters, 
the condensers and, with certain minor exceptions, all 
auxiliaries. Considering that previous experience had 
been limited to the building of turbo-generator units 
of 750 kw. capacity and 2,500-hp. Eagle boat turbines, 
to jump to the big units in one step was an enormous 
stride, but results already attained indicate that confi- 
dence was not misplaced. Although the usual number 
of minor troubles common to a new design have been 
encountered, the first machine, shown in the head- 
piece, is now in daily operation carrying its share of 
the load. The second unit, Fig. 1, is under erection, 
and three more are in the shops. Unfortunately, there 
has been no opportunity to make a complete official test 
of the machine now running, so that data on the steam 
rate are not yet available. 

In the boiler room the four new boilers are in place. 
They are of the same type and size as the initial units, 
and as the installation throughout is practically identi- 
cal, the details may be gathered from the previous 
articles. Even with eight boilers of the size given, it 
will be apparent that the boiler capacity will be under 
the full requirements for the eight units. To alleviate 
the situation, plans are under way to increase the fur- 
nace volumes, so that operation close to 400 per cent 
of rating may be maintained. Steam conditions are 


250 lb. gage and 250 deg. F. superheat, giving a final 
temperature cf 655 degrees. 
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In the accompanying illustrations are shown the 
features of design, principally of the main turbine. To 
give an idea of the magnitude of the work, the table 
lists the weights of the principal castings. 


WEIGHTS OF LARGER CASTINGS 


Pounds 
Ce re hie reteteusrarsiadey es 107,000 
Turbine housing complete.... .. 156,000 
Exhaust housing alone....... Sane ... 127,000 
Condenser shell (one casting)........... - 142,000 
Condenser complete (empty).............. 330,000 


The turbine base is 29 ft. above the condenser floor, 
where the auxiliaries are grouped compactly, with a 
reserve in each case, one machine being driven by 
motor and the other turbine-driven. On a balcony are 
the exciter units and on the condenser floor the oiling 
system for the unit and the air washer for cooling and 
purifying the ventilating air to the generator. A 
closed system is employed. The generator is a three- 
phase 60-cycle machine delivering current at 13,200 
volts. 

From the main turbine the exhaust steam flows into 
a three-pass surface condenser containing 48,000 sq.ft. 
of surface, a provision of 1.07 sq.ft. per kilowatt of 
generator rating. The turbine exhaust outlet measures 
11 ft. in diameter and the condenser shell, which is 
22 ft. long, has a diameter of 14 ft. It was made as a 
single casting, the largest ever constructed for the pur- 
pose. The condenser is rigidly connected to the tur- 
bine and its 200-ton weight is carried by forty heavy 
springs. It contains 8,166 one-inch Muntz metal tubes 
of No. 16 B.w.g., 22 ft. long. The tube bundle is divided 
into three groups to form three passes for the flow of 
the circulating water. 

Two 30,000-gal. per min. single-stage, double-suction 
pumps are provided to supply the condenser cooling 
water. One of the pumps is direct connected to a motor, 
and the other is driven through a reduction gear, Fig. 3, 
by a steam turbine making 6,000 r.p.m. Under normal 
conditions one of these pumps will supply the necessary 
cooling water. The supply is drawn from the turning 
basin in the River Rouge, but plans are now ready for 
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a direct tunnel of 24 ft. diameter to the Detroit River, 
as the Rouge River will not furnish enough water when 
all eight turbine units are in service. 

For the condensate two single-stage, double-suction 
pumps, Fig. 4, have been provided, each having a capac- 
ity of 1,000 gal. per min., and as before, the drives 
consist of a turbine for one pump and a motor for the 
other. Steam ejectors of the combined inter- and after- 
condenser type remove the air. Two twin units are 
installed per condenser, one on either side. Their capac- 
ity is such that one-half of each unit—that is, the two 
halves working together—will remove the air under 
normal conditions. 

Oil for the bearings and for the governor is delivered 
by a gear pump of 400 gal. per min. capacity. One 
pump is large enough to deliver oil for two units. One- 
half of the pumps will be driven by motor and the rest 
by turbines placed alternately and fitted with automatic 
switches and regulators, respectively, so that in case 
one pump breaks down the alternate next to it will start 
up automatically and take care of the service. Each 
unit has its own oil filter, oil tank and oil cooler. 

Separately driven exciters supply the excitation. 
Eventually, there will be five 500-kw. units; one for 
every two main units and the fifth a spare. The prime 
mover is a turbine running at 6,000 r.p.m. and through 
a reduction gear driving the generator at 600 r.p.m. 

In the foregoing a brief outline has been given of the 
unit. The main turbine itself, which is of more than 
passing interest, is of the impulse type, designed to 
develop a maximum load of 62,500 hp. at a speed of 
1,200 r.p.m., and under operating conditions at the 
throttle of 250 lb. gage steam pressure, superheat of 
250 deg. F. and a vacuum of 29.5 in. In plan the tur- 
bine is 29 ft. long and 20 ft. 6 in. wide, and the height 
is 12 ft. The generator, on the other hand, is 21 ft. 


9 in. long, 14 ft. wide and 9 ft. high. 

The turbine consists of one two-row velocity stage 
followed by fourteen single velocity stages, the last four 
stages being double-flow, giving the turbine nineteen 








Fig. 1—Turbine 
room, River 
Rouge power 
plant of the 
Ford Motor 

Company 
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wheels in all. After leaving the eleventh stage the 
steam is divided up, one-half going straight on through 
the following four stages and the remainder through 
a jacket around the exhaust housing into the four left- 
hand stages. Owing to this construction only one dis- 
charge flange rigidly attached to the condenser is neces- 
sary. Throughout the turbine the mean diameter of 
the blades is 108 in., and the longest blade measures 
22.5 inches. 

Some of the unusual features of the design will be 
apparent in the longitudinal section through the tur- 
bine, Fig. 5. The high-pressure cylinder consists of 
different sections, one ring for each stage, each section 
being cast in one piece with the diaphragm between the 
two adjoining wheels 
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is left at the tip which projects over to and touches the 
next blade, thus forming an annular ring on the out- 
side of the steam flow in place of a shroud ring. As 
the back of this shoulder conforms with the front curve 
of the blade, these ends interlock and thus the blades of 
each row are correlated into a perfectly interlocking 
system, forming a solid ring of unsurpassed rigidity, 
to prevent vibration. On the longer blades two or three 
partitions similar to the shoulder at the tip of the blade 
divide the steam flow. As a new feature the rim of the 
wheel is machined with male shoulders which fit into 
female shoulders on the blades, this construction acting 
as a clamp to prevent the two sides of the T-slot from 
spreading apart. Another feature is the enclosure of 
the idle blade seg- 





and centralized by 
annular keys. The 
nozzle segments have 
cast-in steel blades 
and are bolted to the 
diaphragms as_in- 
dicated. The labyrinth 
gland consists of a 
sleeve surrounding 


the shaft. It is made 
in ten segments with 
sufficient clearances- 


at the joints to take 
care of uneven expan- 
sions. To guard 








ments of the velocity 
stage by a casing. 
This greatly reduces 
the windage loss of 
these blades and also 
decreases the steam 
consumption. Ordi- 
narily, the windage 
loss in the first stage 
is of considerable 
magnitude. 

To be able to inspect 
the blading without 
lifting the rotor out 
of its bearings, a 








against leakage, the 
joints are cut with a 


Fig. 2—Exciter unit of 500 kw. capacity 


turning device has 
been installed in the 























Fig. 3—Condenser circulating pumps 


step-off and a fine V-shaped thread cut in the sleeve 
forms the necessary baffling to prevent the passage of 
the steam. 

Made of a hollow forging, the main shaft is 30 in. 
outside diameter. The wheels were originally loose on 
the shaft, but have since been made tight by being 
shrunk on split rings, placed at either end of the hub, 
with the necessary clearance between the hubs to take 
care of uneven expansion of the shaft and the wheel 
hubs. Holes through the wheels equalize the pressure 
on the two sides of the disk. The hubs of these disks 
form the inner surface of the diaphragm packing. 

The blades are kept in place by means of T-shaped 
feet inserted in T-shaped slots on the outer periphery 
of the disks. No distance pieces are necessary, as in 
machining sufficient metal is left on the base to give 
the right distance between the blades. Also, a shoulder 


Fig. 4—Condensate pumps and condenser hotwell 


center pedestal. This consists of a 3 hp. crane motor, 
a differential planetary gear and a worm drive. Motor 
and gear are located in an eccentric cradle which, by 
means of worm and bevel gear, can be swung around 
by hand into either the engaged or disengaged position. 
The total reduction between the turbine shaft and the 
turning motor is 1 to 11,400, and the reduction in the 
differential gear is 1 to 150. 

The coupling is designed to give freedom in an axial 
direction. One-half of it carries hardened pins pressed 
in place and secured by setscrews. The other ends of 


the pins project into bronze bushings loosely fitted into 
holes in the other half of the coupling. These bushings 
are well lubricated by oil from the adjacent bearing. 
The thrust bearing consists of a disk rotating be- 
tween two spherically seated, self-adjusting, babbitted, 
stationary thrust rings which also may be adjusted 
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axially by means of a worm gear. The rubbing faces 
of the stationary thrust rings have radial oil grooves 
and slightly tapered surfaces between the grooves, the 
taper running out in the direction of rotation. With 


Section A-A 
Av A 1) A 2) Pra \ Developed 





Fig. 6—Assembly of steam inlet manifold 


this construction the oil entering one radial groove is 
carried over the surface between this groove and the 
next one ahead in the direction of rotation. An indi- 
cator in the cover of the front pedestal shows the exact 
location of the rotor in relation to the housing. 


Worm on turbine shaft. 
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At each end of the turbine are provided two sealing 
glands, consisting of a labyrinth gland with a fine V- 
shaped thread on the inside and a water gland next to 
the atmosphere. The steam leaking out through the 
inner gland on the high-pressure end, is partly used as 
a seal on the low-pressure or vacuum end and partly 
taken back into the turbine at the fifth stage. Steam 
can be injected when starting up or when it is desired 
to obtain a low vacuum without running or while turn- 
ing at low speed. In this contingency the use of satu- 
rated steam is necessary, as the water gland does not 
become effective until an appreciable degree of speed 
is reached. 

Regulation of the turbine is effected by 12 spring- 
loaded regulating valves, Fig. 8, of the double-seated 
“nightcap” type. On this side of the Atlantic this con- 
struction is unusual. As shown in Fig. 6, the valves are 
equally spaced on the steam manifold. This manifold 
forms a complete ring independent from the turbine 
cylinder and connected with the 12 nozzle chambers in 
the high-pressure cover at each valve chamber by 
quarter-bend seamless steel tubing. This arrangement, 
together with the three flexible joints in the steam line 
from the stop valve to the steam manifold, gives great 
flexibility to the piping at the turbine. The flexible 
joints have the shape of a copper expansion joint, the 
folds of which are machined out of a solid machine- 
steel forging. Four heavy bolts, opposite in pairs in 
cradle blocks rocking on lugs on the adjoining pipe 
flanges, prevent the joint from being blown apart and 
at the same time give it flexibility. 

Turbine speed is controlled by a governor, Fig. 7, 


which regulates the pressure in the oil system, with no 


operating linkage whatsoever to the regulating valve. 
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Fig. 7—Section through turbine governor, which varies oil pressure on system controlling regulating steam valves 


The main bearings, 14 in. diameter by 28 in. long, 
are spherically seated and self-aligning. Their tem- 
peratures can be checked by means of pyrometer gages 
mounted on the pedestal covers, which show the engi- 
neer whether proper lubrication is taking place. 


The governor is driven from the mainshaft by’a worm 
gear in the front pedestal, the governor shaft being 
horizontal and at right angles to the turbine shaft. The 
oil is delivered under constant pressure by an inde- 
pendent gear pump, the pressure being lowered by a 
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reducing valve preceded by a strainer and both located 
in the governor housing. The governor adjusts the 
static head in the pipe line, thereby increasing or de- 
creasing the static head controlling the regulating 
valves. The lift of each regulating valve, Fig. 8, is de- 
termined by this oil pressure under the piston operating 
against the pressure of a spring. The piston therefore 
takes a position determined by the equilibrium of the 
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Fig. 8—Regulating valve where oil opens against 
steam pressure 


two forces. At no load the oil pressure under the piston 
is a minimum and at full load a maximum. 

As previously mentioned, there are twelve regulating 
valves. These are opened one after another by means 
of differently tuned springs. The change of the oil 
pressure is executed by the governor pilot valve, which 
consists of a stationary sleeve and a plunger moving 
axially inside of the sleeve. The plunger is fastened 
to the governor sleeve and therefore has a definite posi- 
tion for each speed of the governor and also of the tur- 
bine. In the pilot valve sleeve is a slot connecting the 
annular space under oil pressure with the inside of the 
sleeve, which again is connected with the sump through 
two holes in the sleeve. The plunger partly uncovers 
the slot shown in dotted lines and the pressure of the 
oil is determined by the flow through this slot. Besides 
having an axial motion, the plunger also rotates. On 
the end face the plunger has a shoulder which changes 
the opening of the slot periodically, thus oscillating the 
oil pressure and transmitting these oscillations to the 
regulating valve. 

By means of a handwheel or a motor connected 
through worm gearing, the sleeve can be moved in or 
out, thus changing the location of the slot in relation 
to the plunger. In this way an increase or a decrease 
of the speed of the turbine can be effected at the same 
load, either at the turbine by hand, or from the switch- 
board by means of the motor. 


EMERGENCY VALVE STRUCTURE EQUIPPED WITH INSTRU- 
MENTS AND LEVERS FOR CONTROLLING THE TURBINE 


Standing independent of the turbine, the quick-closing 
stop valve, Fig. 9, consists of a disk valve with a balan- 
cing piston and a small auxiliary valve attached to the 
spindle, which opens in advancf of the main valve. At 
the same time this auxiliary valve acts as a bypass for a 
small amount of steam admitted through a needle valve 
above the piston, the needle valve also answering the 
purpose of creating an over-pressure above the piston 
to give the valve at all times a closing tendency. This 
arrangement eliminates an internal spring which, with 
superheated steam, might prove troublesome. Lifting 
or the valve is executed by means of a worm drive and 
an waside screw telescoping the two valve spindles. 
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When lifting the valve, the wormwheel spindle rotates 
and pulls up the lower spindle with the valve. The 


-weight of the valve and the thrust of the spring are 


carried by a ball-thrust bearing in the upper plunger, 
which in turn is held up by engagement of the trip 
spindle. The upper plunger carries the piston of an 
air dashpot, the cushioning effect of which is regu- 
lated by a needle valve. The upper spindle at the top 
carries an indicator showing the position of the valve 
and whether it is tripped or not. The indicator plate 
is on a gage bracket on top of the valve stand. This 
bracket also carries gages for the boiler pressure, the 
steam temperature, the §rst-stage pressure and the 
vacuum in the condenser, and on top is an indicator 
showing the position of the regulating valves, how many 
of them are open or closed, and which of the valves take 
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Fig. 9—Quick-closing stop valve 


care of the regulation. Flexible cables connect the reg- 
ulating valve pistons with their gespective indicators. 
The trip spindle is kept in the engaged position by 
means of the oil pressure under the trip piston. In case 
this oil pressure is released either automatically or by 
hand, or drops under a certain minimum, the spring on 
the upper side of the trip piston disengages the trip and 
the valve shuts off the steam. The trip pistoff is either 
automatically operated by the safety governor or can be 
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operated by hand by turning the trip handle on the 
valve stand. 

An overspeed governor is fitted in the shaft extension. 
It consists of an unbalanced circular weight slipped over 
the shaft and opposed up to 10 per cent above normal 
speed by the compression of a spring. When the weight 
acts, it strikes a trigger which releases the oil pressure 
by means of a spring-actuated, skeleton, cylindrical 
valve in the governor housing in the front pedestal. 
Also, the trigger can be operated by hand by pushing 
down a knob in the front pedestal cover. By turning 
the trip handle on the valve stand, another smaller skel- 
eton, cylindrical valve at the back of the trip piston 
releases the oil pressure. 

It is thus evident that the quick-closing stop valve 
may be operated by the safety governor on the shaft of 
the turbine, may be closed by hand either at the stand 
or at the pedestal, and also may be shut down automat- 
ically if the pressure of the oil in the entire system 
drops to a dangerous point. Moreover, this valve re- 
fuses to open at all until the oil pump is running and 
the bearings are amply supplied with oil. 


TRIP KEY CANNOT SCRAPE VALVE SPINDLE 


Another little spring-loaded valve is operated by the 
plunger of the stop valve which carries the trip key and 
opens only after tripping, and keeps the trip key dis- 
engaged. In this way unnecessary rubbing of the trip 
spindle plate against the trip key is avoided. Another 
feature of interest is the link connection of the drain 
valves of the different stages of the turbine shown in 
Fig. 5 to their respective handles on the valve stand, 
at the left in Fig. 9. 

In the foregoing the main features of the big turbine 
have been outlined. There still remain certain details 
of the auxiliaries that may be of interest. The turbine 
driving the circulating pump is operated condensing, 
the exhaust passing to the condenser serving the main 
unit. It also is of the impulse type containing one 
velocity compounded stage and five single velocity 
stages. The machine is rated at 600 horsepower. 

Although somewhat simplified, the regulating and 
stop valves follow closely the designs used on the main 
turbine. Also, the governor is of the same type, driving 
on its shaft a triple gear pump. The trip mechanism 
of the stop valve is connected by linkage with the trip 
lever in the front pedestal. The oiling system of the 
unit and of all other auxiliaries is self-contained, the 
base of the unit forming the oil storage. The oil cooler 
is in the center pedestal. 


PLANETARY GEAR CONNECTS CIRCULATING PUMP 
AND TURBINE 


An unusual feature is the design of the reducing gear 
between the turbine and the pump. It has a ratio of 
12 to 1 and reduces the turbine speed of 6,000 r.p.m. to 
500 r.p.m. for the pump. The cage with the three plan- 
ets is stationary and bolted to the housing, while the 
internal gear, which is mounted on a spider keyed to the 
pump shaft, rotates. In using three planetary inter- 
mediate gears, three lines of contact on the driving 
pinion are equally active at the same time. This ac- 
counts for the small and short pinion and the compact 
over-all dimensions of the gear housing. The gear oper- 
ates without vibration or noise and is highly efficient. 
The twoeshafts are in axial alignment, the low-speed 
shaft rotating in a direction opposite to that of the 
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high-speed shaft. The pump shaft has thrust collars in 
the center bearing, but the turbine shaft is not so 
equipped, as the herringbone gears automatically fix the 
endwise movement of the shaft within narrow limits. 
All parts of the gear have force-feed lubrication. 

For the exciter unit a turbine of the same type and 
size and the same gear have been employed, with the 
exception that the ratio is 10 to 1 and the speed of the 
generator 600 r.p.m. 

The duplicate circulating pump is directly connected 
to a direct-current motor. The unit has a self-contained 
lubricating system with the single-gear oil pump and 
the oil cooler located in the center pedestal. 

The turbine-driven condensate pump, operating at a 
speed of 1,800 r.p.m., is a directly connected unit, the 
turbine being a back-pressure machine with two velocity 
compounded stages developing 50 hp. The governor is 
mounted on the turbine shaft and is connected with the 
regulating valve by linkage. 

An interesting detail of this small unit is a special 
device designed to improve lubrication at the bearings. 
It consists of a short piece of pipe making connection 
between the oil reservoir and two shallow grooves cut 
in the surface of the bearing, the grooves sloping from 
the center hole in the direction of rotation toward the 
ends of the bearing. The rotating shaft thus acts as a 
suction pump and by drawing the oil up through the 
pipe, keeps the bearing flooded. 

For the design of the entire unit, its building and 
erection, credit is due O. Ljungstrom, chief engineer, 
Power Engineering Department, Ford Motor Co., and 
his first assistant, D. M. Radovanovitch. 


Difficulty of Testing at High Temperatures 


Tests for tensile strength and elasticity are relatively 
more important at higher temperatures than at low 
temperatures, since metal for the aforementioned con- 
ditions is likely to be worked closer to the safe limit, 
and under somewhat more variable or more difficultly 
controlled circumstances, than that at ordinary temper- 
atures. 

There is little or no creeping, or slow yielding, of 
metal encountered in testing for tensile strength at 
ordinary temperatures. When testing at elevated tem- 
peratures, however, creeping has a very positive effect. 
Thus at 1,100 deg. F., a specimen may stand a high 
total stress for a short period and yet a lesser one 
would fracture it by creeping if applied for a sufficiently 
long interval. Time and other factors require more 
elaborate specification for testing at elevated than at 
ordinary temperatures. 


In the operation of venturi meters for the measure-. 


ment of boiler feed water, the throat of the venturi 
tube should be cleaned out at regular intervals. Any 
deposit of scale or other matter on the inner surface 
of the throat will make the meter read high. This is 
due to the fact that the measurement of the fluid 
passing through the tube is based on the velocity of its 
passage; the higher this velocity the higher the regis- 
tration. Any accumulation of scale or other deposit 
in the throat of the tube decreases its cross-sectional 
area and causes a higher velocity in the throat than 


would be the case if the throat were clean and its full 
area available. 
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Testing Direct-Current Motors 
Type of Instruments To Be Used for Making Tests—How To Use Them in 


Practical Problems of Motor Testing 


By J. ELMER HOUSLEY 


IKlectrical Engineer, Aluminum Company of 


indicating instruments for testing motors and gene- 
rators, few instruments are required, but these 
should be of the best commercial grade. Direct-current 
instruments are of delicate construction and are built 
with the same care as a high-grade watch. However, 


[: CONSIDERING the acquisition of direct-current 























Fig. 1—Movement for a direct-current voltmeter or 
ammeter of the permanent-magnet type 


they will maintain their accuracy for a long time if 
given reasonable care; particularly, they should not be 
set down or dropped heavily nor subjected to excessive 
vibration. When an instrument is being replaced in 
a case, the case should be held in one hand and the 
meter put in horizontally with the other hand in order 
to prevent dropping the instrument into the case. 


METERS USED FOR TESTING 


These meters, consisting usually of a voltmeter and 
an ammeter, are preferably of the permanent magnet 
type, which has a small movable coil A suspended be- 
tween the poles of the magnet M, Fig. 1. A small 
current in this coil causes the magnetic field of the coil 
to react with the permanent-magnet field and a deflec- 
tion of a pointer P, rigidly attached to the movable 
coil, is obtained. The voltmeter usually has a resistance 
of 1,000 to 2,000 ohms mounted in the case and con- 
nected in zeries with the moving coil. The ammeter is 
in construction a millivoltmeter; it has only the resist- 
ance of the moving coil, of the order of 2 or 3 ohms. 
The instrument measures 50 to 100 thousandths of a 
volt drop across a specially. constructed shunt or re- 
sistance which is placed in series with the circuit whose 
amperage is to be measured. Keeping this in mind, 
it is apparent that an ammeter should never be con- 
nected across the line because it would be burned out 
because of its low resistance. The voltmeter and am- 
meter are similar in appearance and great care must 
be exercised in connecting them up. 


America, Alcoa, Tenn. 

Where an ammeter is for a moderate range, up to 
about 150 amperes, the shunt is frequently placed 
within the meter and it is connected in the circuit as at 
A, Fig. 2. Where large currents are to be measured, 
an external shunt is used and the meter is connected as 
at B in the figure. The voltmeter usually contains the 
resistance that is connected in series with the movable 
coil, and the instrument is connected into the circuit 
as in Fig. 2. 

SELECTING VOLTMETER RANGE 


In selecting the range of a voltmeter, consideration 
should be given to the various voltages to be read. 
Ordinarily, it will only be necessary to read the volt- 
age of the plant circuit and of various storage bat- 
teries. If the line voltage is 250 and storage-battery 
trucks are used, a double-scale voltmeter may be used 
having scales for 300 volts and 30 volts. For an am- 
meter it is desirable to select a millivoltmeter with a 
double scale and secure a sufficient number of external 
shunts to cover the range of amperes to be measured, 
in steps, divided so as to secure a reading on the upper 
half of the scale for any motor in the plant. Each 
shunt must be an even multiple of lowest shunt in 
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Fig. 2—Voltmeter and ammeter connections 


order that the scale of the meter will read directly. 
For example, if the maximum reading desired is 750 
amperes, the scales should be read 0 to 750 and 0 to 
150. In this case any of the following shunts may be 
used: 1.5-, 15-, 75-, 150- and 750-amperes capacity. 
Shunt boxes may be obtained in the moderate capacities 
with two and three shunts in one box. 

Upon starting a system of regular tests, there is an 
advantage in working out some kind of data sheet for 
setting down the results of the tests performed, the 
object of the record being to enable an analysis of 
plant conditions as a whole. When new drives are 
contemplated, it is an advantage to be able to study 
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a test record of actual load conditions of similar drives 
under one’s particular plant conditions. In this way 
guesswork in the selection of motor and control equip- 
ment may be avoided. For handy reference the average 
load figures and the test file number may be entered 
on an index card, where a card index is kept covering 
motors and motor drives. Such cards as a “motor-rec- 
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Fig. 3—Motor-record card 
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In testing a motor the power input is measured and 
this includes the losses in the motor, which may amount 
to 15 or 20 per cent of the input at full Inad. The 
horsepower given on the motor’s name-plate usually 
indicates the power available at the pulley of the motor 
and is sometimes called the brake horsepower. The 
name-plate also gives the amperes input at full load 
and is the gage which indicates whether a motor is over- 
loaded or not, where the actual efficiency of the motor 
is not known. The following test is an example of the 
use of meters in a small direct-current plant. 

Object of Test: A centrifugal pump used for sup- 
plying water to a small mill from a storage pond did 
not have sufficient pressure to deliver the water to the 
top of one mill building. A booster pump was used, 
and this test was to determine if the pressure on the 
main pump might be increased. 

Equipment: 55-hp. 125-volt 400-ampere shunt motor 
operating at 800 r.p.m., direct connected to 6-in. 400-gal. 
per min. centrifugal pump operating under a 200-ft. 
total head; suction head +4 ft. 

Instruments: Voltmeter, range 0.150 volts; am- 
meter, scale 0 to 750 amperes and 0 to 150 amperes; 
two shunts, capacities 750 amperes and 15 amperes; and 
one hand revolution counter. 

Method: The 750-ampere shunt was connected in 
line so as to measure the total current, and the volt- 
meter was connected across line switch blades as in 
Fig. 6. Readings of volts and amperes were taken for 
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Fig. 4—Motor-service card 
ord” and a “motor-service,” used by a large plant, are 
shown in Figs. 3 and 4 respectively, and will be found 
useful in working out a record system. A loose-leaf 
binder may conveniently be used for the complete motor- 
test record sheet shown in Fig. 5. This test-record 
sheet was dealt with more in detail in the article, 
“Making Electrical-Machinery Tests in  Industri2l 
Plants,” page 890, Dec. 2, 1924, issue. For small plants 
a typewritten form may be made up to include the 
tollowing information and any other special data pe- 
culiar to special industries: 

Full name-plate data of the motor. 

Names and numbers and sizes of instruments and 
shunts required. 

Voltage, maximum, minimum and average. 

Amperes, maximum, minimum and average. 

Speed of motor, full load, no load. 

Speed of machine, full load, no load. 

Belt slip (when belted). 

Rated output and pressure of pumps and capacities 
of machines. 

Actual output of machine ii obtainable. 

Conditions of mechanical equipment, with regard to 
bearings, alignment, oil used, air temperatures, etc. 



































































































































Fig. 5—Motor-test record sheet 


maximum, minimum and estimated average. The 
15-ampere shunt was connected in the field circuit and 
amperes read and the speed taken by the revolution 
counter, timing ty second hand on watch. As _ noted 
in the following tabulation, the speed was low and the 
motor was carrying about 60 per cent full load: 

TEST READINGS AS FOUN?) 





——— Amperes-——————~_ —— Input — 
Volts Line Field Kw. Hp. R.p.m. 
120 235 8 28.2 ae 695 
Volts X Amperes 120 < 235 
Kilowatts input = — -= —- = 28.2 
1,000 1,000 
Horsepower input Kw. X 1.34 = 286.2 x 1.34 = 37 7 


A rheostat was inserted in the motor’s field circuit 
and the field current reduced until the speed came up 
to about 780 r.p.m., which was sufficient for the pump 
to supply water to the top of the mill. After this 
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adjustment was made, the test data were as given in the 
following tabulation: 
TEST READINGS AFTER ADJUSTING MOTOR’S SPEED 


— Amperes 

Volts Line Field Kw. Hp. R.p.m. 

118 320 6.9. 37.8 50.6 780 
This load, it will be seen, is well within the 400-ampere 
rating of the motor. 

In this plant, consisting of 15 motors and drives, the 

motors were tested every six months and any changes in 
’ load were investigated to determine the cause. Also, 
a test was made whenever any motor gave indication 
of irregular operation. The only insulation test made 
was to take a voltage reading between one line wire 
and one of the motor leads. Usually, one line would 
show a high voltage to ground, and when it did not, a 
lamp would be connected between one line wire and the 
motor frame and voltage was read from the other line 
wire to one of the motor leads, as in Fig. 7. Where a 
reading of over 50 per cent of line voltage was obtained, 
the motor leads were disconnected and the fields. brush 
rigging and armature were tested separately and the 
weak insulation was repaired. 

To measure the actual insulation resistance, it is 
customary to use a potential of 500 volts direct current, 
but for field work such a voltage is not usually avail- 
able and the line voltage will give sufficiently accurate 
results. This method requires two voltage measure- 
ments. One, the voltage V, is that obtained by con- 
necting the voltmeter directly across the line; the other 
reading V’, is that from line to apparatus under test 
with the voltmeter in series, as indicated in Fig. 7. 
The resistance of the voltmeter is called R and is usu- 
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Fig. 6—Voltmeter and ammeter connected into motor 
circuit for measuring watts input 


ally found marked on the carrying case, and the insula- 
tion resistance R’, is found by the formula: 
V— V’)R 
2 =e 
For example, assume that the line voltage is 120 and 
when the voltmeter is connected as in Fig. 7 a reading 
of 3 volts is obtained on the insulation of the machine. 
The voltmeter is connected into circuit to give a reading 
on the 150-volt scale, and the resistance of the meter 
for this circuit is 15,075 ohms, then the insulation 
resistance is 
(V—V’)R (120 — 3) * 15,075 
alee V’ die: x 
= 587,925 ohms. 
which is a value that is well within the region of insula- 
tion in good condition. 
This test may be applied in the shop or in the field 
wherever direct current is available, and the insulation 
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resistance of any class of electrical equipment may be 
tested where the value of resistance is one megohm or 
less. Where direct current is not available, the “meg- 
ger” may be used, as it has a 500- or a 1,000-volt 
generator contained in the meter. The “megger” is 
also essential where the insulation resistance is very 
high, if the value is to be measured. Where the insula- 
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Fig. 7—Connections for making insulator 
tests on motor 


tion resistance is so high that no reading can be 
obtained on a voltmeter, this is usually sufficient infor- 
mation, since it shows that the insulation is in good 
condition, and this is what is generally of chief interest 
in maintenance work. 


Corrosion of Steel 


In a recent paper entitled “The Corrosion of Steel, 
Its Cause and Prevention,” Maximilian Toch discussed 
the corrosion of iron and steel with particular reference 
to concrete reinforcing bars. He pointed out that when 
steel corrodes, its volume increases in relation to its 
molecular weight and this increase is from 112 parts to 
211, assuming that the corrosion is the common yellow 
rust. This expansion tends to break away anything 
that encases the steel. 

According to Doctor Toch the general statement that 
concrete prevents corrosion is not correct. He finds 
that while steel embedded in concrete consisting of 
one part portland cement and two parts of sand seems 
to be completely protected from corrosion, the same 
steel will corrode in a 14-23-5 mixture. Three coats of 
the proper kind of paint on exposed steel, he said, will 
last five to ten years. On steelwork exposed to the sun, 
black or a dark red oxide of iron, as the first or second 
coat, will stand exposure much longer than a light or 


white coat. 


At the annual dinner of the Institution of Mechan- 
ical Engineers held in London recently, the Marquis of 
Salisbury twitted the Earl of Derby with the fact that 
his ancestors had opposed tooth and nail the construc- 
tion of the Liverpool & Manchester Railway. Lord 
Derby, in responding said that it was unlikely that a 
stained-glass window would be set up in Westminster 
Abbey in memory of his activities in the field of engi- 
neering, but claimed indulgence for his forbears’ oppo- 
sition by virtue of the close attention he himself had 
paid to the development of certain four-stroke one- 
horsepower machines. 
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OPERATION OF DIESEL ENGINES 














given installation of Diesel engines will depend 
upon the quality of water available for cooling 
purposes and upon its abundance or cheapness. If there 
is an abundance of cheap water, it will probably be 
most satisfactory and cheapest to use the water only 
once and then allow it to run to waste, as outlined in 


Te water-circulating system best adapted to any 


Fig. 1. With such a system there will be no danger of 
scaling provided the outlet temperature of the water 
is never allowed to become so high that the dissolved 
minerals will precipitate. The maximum safe tempera- 
ture should be determined by an expert who makes a 
specialty of water research. Unless the water is. ana- 
lyzed and the temperature at which precipitation takes 
place is definitely known, try to keep the water leaving 
the engine below 110 or 120 deg. F., otherwise there is 
no objection to the water leaving the engine around 
120 to 130 deg., and even 140 deg. is not dangerous. 

In case the water supply is limited, it will be advis- 
able to install a cooling system so that the water may 
be used over and over. If the system selected is an 
open type, such as Fig. 2, where a cooling tower or 
spray pond is used, makeup water must be added to the 
circulating system from time to time to replace that 
lost by evaporation. The amount of makeup water de- 
pends upon the degree of cooling and varies from 3 to 
5 per cent of the total water circulated. The evapora- 
tion of part of the water causes the whole quantity of 
water to gradually become harder and harder until it 
becomes so saturated with minerals that the latter begin 
to precipitate as scale. This makes the water unfit for 
its purpose, and an entirely new supply of cooling water 
must then be provided. The frequency with which the 
water must be drained out and replaced depends upon 
the initial hardness of the water used. 

The open cooling system referred to will work 
satisfactorily if the makeup water is soft or free from 
minerals. However, if the makeup contains an appre- 
ciable amount of dissolved minerals, this system will 
cause serious engine difficulties unless all the water in 
the system can be and actually is replaced often. 

This necessary frequent renewal of the whole cooling 


“ *Chief engineer, Diesel Division, Fulton Iron Works Company. 


% 
ye R.Hildebrand 





Cooling Systems 
for 

Diesel Engines 
and 





Their Operation 











water may be forgotten and it may be costly. In order 
to avoid this, the makeup water must be purified or 
softened by chemical treatment in a water-softening 
system such as indicated in Fig. 2. 

Only in rare cases is the makeup water sufficiently 
soft to make a water softener unnecessary. It is there- 
fore strongly recommended that when an open cooling 
system is used, a water-softening apparatus for treat- 
ing the makeup water be installed. The softening 
apparatus is comparatively cheap. It not only saves the 
expense of renewing the water in the system frequently, 
but also helps to reduce shutdowns and costly engine 
repairs. Its greatest value lies in the safety it gives 
from insidious scaling. If the owner of the engine 
fails to install a needed water-softening apparatus, he 
should first of all blame himself if his engine is subject 
to many shutdowns and high maintenance cost. 

In case it is difficult to obtain suitable and sufficient 
makeup water, a closed system is best. In this type the 
water is constantly recirculated through the engine, but 
never comes in contact with air, and consequently the 
evaporation loss is negligible. Provided the system is 
kept reasonably free of leaks, the makeup water re- 
quired is so small that sufficient rain water or other 
soft water is nearly always available and a softening 
plant for the makeup water is not necessary. 

In the closed system, Fig. 3, the water, after passing 
through the engine, is cooled for re-use by circulating 
it through a pipe coil over which cool, raw water is 
allowed to drip or flow. This system is commendable 
provided the raw water for cooling the pipe coils is so 
plentiful and cheap that it may be allowed to run to 
waste, or provided it can be used for some other pur- 
pose after it has passed over the pipe coils. 

If the raw water is also so scarce that it must be 
re-cooled and used over, the closed type of cooling sys- 
tem becomes rather costly as it requires a cooling tower 
or cooling pond in addition to the pipe coil and fre- 
quently also an extra circulating pump. However, a 


water-softening plant for makeup water is dispensed 
with. A closed system with a raw-water cooling tower, 
such as shown in Fig. 4, is justified when the available 
water is exceptionally hard and unsuited for direct 
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engine cooling, 
“gyp” water. 
The water required for maintaining circulation after 
the engine is shut down, is usually provided by install- 
ing an overhead storage tank large enough to hold a 
30- or, better, a 45-minute supply of cooling water. 
The overhead tank is also relied upon as an emer- 
gency supply while the engine is in operation. If the 
water-circulating pump should fail for some reason, 


as for instance “alkali” water and 
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Fig. 1—Cooling systems use cold, raw water 


water from the tank will continue to circulate and thus 
prevent injury to the engine. The tank should be con- 
nected into the system so that it will always be full of 
water and ready for an emergency. It should be 
equipped with a float attached to a gageboard, prefer- 
ably placed in the engine room in sight of the engine 
operator, so that he may always know whether the tank 
is full. An electric bell alarm should also be provided, 
which will attract the operator’s attention the moment 
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Fig. 3—Closed system cooled by raw water 


the tank begins to empty. He will thus have time to 
locate and overcome the trouble before the engine must 
be stopped or before it runs dry. 

The overhead tank should be placed high enough to 
secure a sufficient water pressure to circulate the water 
through the engine. What this pressure need be de- 
pends on the size of the water pipe the manufacturer 
uses. The smaller these pipes the higher the water 
pressure needed. Some engines with water-cooled 
pistons require a greater water pressure than others. 
For these reasons it is advisable to consult the engine 
manufacturer as to the needed pressure. 
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A hotwell, or sump, should be installed in connection 
with the overhead tank. It should have at least the 
same capacity as the tank so that the latter may be 
drained through the engine and into the sump without 
losing water through the overflow pipe of the sump. 

In some cases it is possible to put in an emergency 
connection to the city water system either through a 
globe valve or, better, by a pressure-reducing valve. 

Some try to cheapen the cooling system of their 
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Fig. 2—Water softener insures good water 


engines by avoiding open funnels at each cylinder into 
which flows the discharge water that comes from the 
cylinder. In this case only one water-circulating pump 
is needed to take the cold water, force it through the 
engine and to the top of the cooling tower. This is a 
very simple but an undesirable system. Open funnels 
at each cylinder facilitate the adjustment of the amount 
of water passing through the individual cylinder. Open 
funnels have the further advantage that if the water 
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Fig. 4—System for use where water supply is limited 


fails to circulate it is immediately noticeable at the 
funnel. 

To illustrate: The writer visited a power plant just 
when the engine slowed down owing to a seizing piston. 
As the engine was not equipped with open funnels, the 
engineer opened up a union in the water discharge line 
to find out if lack of water had caused the trouble. 
Instead of water, a stream of steam came out of the 
pipe, proving that the water circulation had failed. 
The engineer remarked that if the engine had open 
funnels the trouble would not have happened because 
he would have noticed it in time. 
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Heat-Cycle Efficiencies 


By LIONEL 8S. MARKS 


Professor of Mechanical Engineering, Harvard University 





In this article Professor Marks urges the general 
acceptance of an “ideal cycle efficiency” as a 
standard for computing engine efficiency. The 
definition given applies equally well, whether the 
engine operates on the Carnot, Rankine, regener- 
ative, reheating, two-vapor Rankine or any other 
cycle. 





7 NWO efficiencies have been adopted by the Ameri- 
can Society of Mechanical Engineers for stating 
the performance of a heat engine—(1) thermal 

efficiency and (2) engine efficiency. 

Thermal efficiency is defined as the heat equivalent of 
the work done divided by the heat consumed. This 
quantity is of the utmost importance, but it does not 
throw any light on the efficiency with which a heat 
engine does its work. The engine may be extraordina- 
rily good, converting into work 90 per cent of what is 
theoretically possible, or it may be very poor, doing only 
30 per cent of what is possible. The thermal efficiency 
gives no indication on that point. 

Engine efficiency is defined as the ratio of heat con- 
verted to work in the actual engine to the heat made 
available for conversion to work by the heat cycle em- 
ployed, which is equivalent to the actual work done by 
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Fig. 1—Temperatures of heat intake and maximum 
possible efficiencies in steam cycle 


the engine divided by the work that could be done by a 
perfect engine on the same heat cycle. Another defini- 
tion of engine efficiency is the ratio of the thermal effi- 
ciency of the actual engine to the thermal efficiency of a 
perfect engine with the same heat cycle. To determine 
its value, it is necessary to know the maximum possible 
thermal efficiency, or, as it will be called here, the “ideal 
cycle efficiency” for the cycle actually employed. The 
ideal cycle efficiency is that obtained when every portion 
of the heat taken in operates through a Carnot cycle, the 
temperature limits of which are (1) the temperature at 
which the heat is taken in and (2) the exhaust tempera- 
ture at which it leaves the cycle. 





In an article in Power for September 30, 1924, the 
writer developed a method by which ideal cycle and plant 
efficiencies could be determined. In this method there 
are plotted against the heat taken into the cycle (1) the 
temperature T at which the heat is taken in and (2) the 


. , T —T-. 
corresponding Carnot cycle efficiency, “, where T.. 





is the exhaust temperature. The mean value of the 
plotted efficiency is the maximum possible efficiency of 
the cycle. An example from the article cited is given in 
Fig. 1, which deals with the case of a steam turbine 
taking in steam at 250 lb. absolute, superheated to 700 
deg. F. and exhausting at 0.5 lb. absolute or 80 deg. 
The gases were supposed to leave the economizer at 350 
deg. and then to be discharged to the atmosphere. 
With a furnace temperature of 3,060 deg., the gases 
reach a temperature of 350 deg. after 92 per cent of 
their heat has been abstracted; or the possible boiler 
efficiency is 92 per cent. 

For the conditions stated, the highest temperature at 
which the heat taken in is 700 deg. In Fig. 1 the line 
1-2 shows the process in the superheater, the point 2 
being at the saturation temperature of 401 deg. The 
line 2-3 shows the heat taken into the boiler at the 
constant temperature of 401 deg. The line 3-4 shows 
the heat going into the economizer and terminates at 
the point 4 at the condenser temperature of 80 degrees. 

From the steam tables, the amounts of heat taken in 
—in these three places—are 161.5, 826.3 and 327.2 
B.t.u., respectively, and as these total 92 per cent of the 
heat of combustion of the fuel, they are respectively 
11.3, 57.8 and 22.9 per cent of the heat of combustion 
of the fuel. The line 1-2-3-4 represents the tempera- 
tures, 7, of reception of heat; the line 4-5 is the tem- 
perature 7. of rejection of heat. Calculating the Carnot 
efficiencies and plotting, the line ABCD is obtained. 
The area ABCDE divided by the length ED gives the 
maximum possible cycle efficiency, which in this case is 
35 per cent. The area ABCDE divided by the length 
EF gives the maximum possible plant efficiency, which 
must be 0.92 « 35 = 32.3 per cent. 

The procedure of Fig. 1 can be simplified by use of 
the temperature-entropy plane. If the changes of 
entropy of a fluid are plotted as abscissas against the 
absolute temperatures as ordinates (Fig. 2), the total 
area, abed, under the curve will be the heat taken in, 
and the area abef down to any constant temperature 
line fe will be the maximum possible work obtainable 
from heat supplied in the manner represented by ab 
with heat rejection at the temperature fe. The ideal 
cycle efficiency is consequently the ratio of the two 
abef 
abcd 

A Rankine cycle for saturated steam is shown on the 
temperature-entropy plane in Fig. 3. The Rankine-cycle 


areas, or 


F ; , abed ad 
efficiency is the ratio of areas ———, and it is seen to 
abcef 


be the ideal cycle efficiency with the method of heat 
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supply represented by abc. With superheated steam 
the Rankine cycle efficiency (Fig. 4) is the ratio of areas 
abcde 
abcdfg 
ciency. 

The reheating cycle with steam re-superheated, after 
partial expansion, is shown in Fig. 5. In this case, 
also, each portion of the heat entering the cycle is seen 
to be utilized with the efficiency of a Carnot cycle oper- 
ating with the exhaust temperature as a lower limit, 





, and it is against the maximum possible effi- 
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fraction x of the total steam is exhausted at a tem- 
perature gf (Fig. 7), the maximum possible work done 
is (1— 2) X abede + x X gbcdf, and the heat supply 
is (1 — 2) X abcdhl + x X gbedhk. The ratio of 
these two quantities is the ideal cycle efficiency. 

In the case of regenerative heating with the usual 
small number of feed-water heaters, the ideal cycle 
work may be found as for an extraction turbine. The 
heat supply, however, per pound of steam is the same 
for all fractions, starting with feed water at the highest 
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and the ideal cycle efficiency 
abcdefg 
abcdefhi ; 

In the regenerative cycle, with complete regeneration 
up to some definite temperature (for example, the 
temperature at which the initially superheated steam 
becomes dry and saturated on adiabatic expansion), 
the cycle (Fig. 6) is abcdef and the heat supply is 
gbcdkl. With complete regeneration the curve ef is 


is therefore given by 


parallel to ga and the area efi is equal to the area ° 


gah. Consequently, abcdef = gbcdih. The efficiency is 
abcdet gbedih . ; 
gbcdkl ~ gbcdkl’ and is seen to be the maximum 


possible efficiency. 

The case of a bleeder or extraction turbine differs 
from the preceding cascs only in that there are two or 
more temperature leve's for the rejection of heat. Ifa 


temperature of heat extraction, or, in Fig. 7, the heat 
supply is given by the area gbcdhk. 

The maximum possible efficiencies discussed herein 
are the commonly accepted ideal-cycle efficiencies (see, 
for example, Hirshfeld & Ellenwood: “High Pressure, 
Reheating, and Regenerating for Steam Power Plants,” 
A.S.M. E. Dec., 1923), but they are not Rankine-cycle 
efficiencies except for the cases of Figs. 3 and 4. The 
Rankine steam cycle is defined as consisting of 
(a) admission at constant pressure and temperature, 
(b) isentropic expansion to the back pressure, (c) 
exhaust at constant pressure and temperature, (d) re- 
turn to the boiler of the equivalent amount of feed 
water taken at the temperature and pressure of the 
exhaust steam; there being no heat leakage and no 
friction, so that all stages of the cycle are ideally 
perfect. In view of the rapidly increasing use of 
reheating, regenerative and extraction cycles, it is de- 
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sirable that a more general definition of ideal efficiency 
should be adopted. In the opinion of the writer the 
definition given in this article should be taken as the 
standard. It is not necessary to measure areas on the 
temperature-entropy plane in order to find ideal-cycle 
efficiencies; they may be calculated in the usual manner 
(see just-mentioned article of Hirshfeld & Ellenwood). 

The same standard will apply without modification to 
binary-vapor systems. In Fig. 8 is shown the cycle for 
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Fig. 8—Mercury-vapor steam cycle 


a mercury-vapor steam cycle, with mercury-vapor gen- 
erated at 70 lb. absolute and with both mercury and 
steam condensed at one inch of mercury pressure. The 
heat taken into the cycle is abik for heating feed water 
to the steam-boiler temperature; bcdehi for heating the 
liquid mercury and evaporating it; efgh for superheat- 
ing the steam to 700 deg. F. The work of the mercury 
cycle is bede, of the steam cycle abefl. The ideal cycle 
abcdefl 
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Keeping Gages from Freezing 
By N. C. PoTosky 


Isolated power plants, open boilers, exposed engines, 
or power plants that are housed in flimsy sheet-iron 
buildings containing the usual air leaks, etc., each win- 
ter have the problem of keeping their gages from 
freezing. 

Most gages are placed in front of the boiler or on a 
convenient gage board on the floor of the building 
and are connected to the top of the boiler or to an 
overhead steam header by means of a joint or so of 
4-in. to 3-in. pipe. Since this water in the gage and 
line is absolutely motionless, it is usually the first 
thing to freeze and in a short time. One good freeze 
will ruin the gage, and no spares may be available. Cover- 
ing the line with hairfelt or other insulation is usually 
insufficient, as continued cold will penetrate and freeze 
a line containing still water. 

The best way to keep things from freezing and make 
it comfortable for the operators is to heat the build- 
ing, especially if exhaust steam is available, and if 
the building is not too large or open, by putting in pipe 
radiators or a few stoves or salamanders. If that is 
impossible, there are several simple ways to keep the 
gages in service. 

Steam gages can be kept warm by placing pet-cocks 
on the gage connection and cracking the pet-cock 
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slightly so that 4 little steam blows continuously. This 
will keep the line and gage warm at all times. Care must 
be taken that the pet-cock does not clog and water fill 
the line. At the same time too much steam should not 
be permitted to blow, or the gage will read low, owing 
to the loss in pressure. 

All gages or flow meters, including water gages, can 
be kept warm by running a }-in. steam line parallel to 
the gage or meter lines, covering the group with good 
insulation, and allowing steam to blow through the 
j-in. line. If a flow meter, this steam line should be 
coiled around the meter body to keep it from freezing. 
In the case of large meters, such as venturi, etc., 
where a steam coil might be awkward, a stove or 
salamander could be placed close to the meter. 

If the foregoing method is inconvenient, the gage or 
meter lines should be broken at the point of connection 
to the boiler or main line, drained of water down to 
the gage, and refilled with alcohol. In the case of 
meters they should also be drained and refilled with 
alcohol. This alcohol will gradually be diluted and will 
have to be replaced every month or so, depending upon 
conditions. 

By these simple methods the gages and meters can be 
saved and made to give continuous service. 


Steam Sizes of Anthracite Coal 


The following is based on information recently given 
out by C. F. Hirshfeld, of the Detroit Edison Company. 

Number 3 buckwheat (see accompanying table) is 
the most commonly used of these steam sizes. At the 
present time about twelve stations are using Number 3 
buckwheat and other small sizes under boilers aggre- 
gating about 1,000,000 sq.ft. of boiler surface. In addi- 
tion to this about 4,000,000 sq.ft. of boiler surface in 
industrial plants are fired with this material. 


SCREEN SIZES 


Round-Mesh Screen, Square-Mesh Screen, 
Hole Diameter, in. Side of Hole, in. 


Passes Rejected Passes Rejected 
Through y Through by 
RE oe i 3 3 2 
No. 1 Buckwheat.... g 3 2 3 
No. 2 Buckwheat.... 3 is z a 
No. 3 Buckwheat........... ik ds ‘ ts 
No. 4 Buckwheat............ ; ve apa 
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New efforts are being made to obtain power from the 
wind. In addition to the recently described Flettner 
system for increasing the efficiency of sailing vessels, 
The Engineer, London, announces that the Department 
of Agricultural Engineering at Oxford University has 
secured the first rights to make a complete test of the 
efficiency and usefulness of a new type of windmill that 
has been invented in Germany and developed by Major 
Bilau at the Géttingen Aérodynamical Institute. Four 
blades are used in the form of a propeller designed on 
scientific aérodynamical principles. The machine is 
mounted on a 10-in. concrete column about 40 ft. in 
height stayed with wire ropes. A propeller, 25 ft. in 
diameter is employed, and an output of about 10 brake 
horsepower is obtained. Such machines may, it is said, 


be designed for outputs up to approximately 35 brake 
horsepower. 





One of the chief advantages to be derived from the 
general adoption of the low-temperature carbonization 
process would be the practical elimination of the smoke 
nuisance in sections of the country where householders 
and small-plant owners now use bituminous coal. 
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Design and Operation of 
Ammonia Condensers 


By N. H. HILLERt 





HE importance of eliminating all foreign 

gases from the ammonia condenser is 
understood by all. Unfortunately, the proper 
location of the purge connection is more or 
less an argumentative matter. Mr. Hiller fa- 
vors top purging of condensers and gives his 
reasons for so doing. He also shows how ex- 
cessive pipe friction may be detected and dis- 
cusses the vertical shell-and-tube condenser. 











is no difficulty in removing the air as the ammonia 
gas enters the top header and flows down through 
the coil, condensing as it travels downward, and carries 
along any air or foul gas to the anhydrous receiver. 
In the counterflow type, however, such as the drip- 
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[: the parallel-flow type of ammonia condenser there 
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Fig. 2—Additional connection improves purging 


type condenser shown in Fig. 1, this is more difficult. 
The standard connections usually consist of the inlet 
gas header A, a drain header B and a purge or pump- 
out header C. The various drips are connected into a 
drip header or manifold D. The gas enters the bottom 
header of the condenser, passes up through, and the 
drips take off at different points, carrying the liquid 





*Extract of paper read before the 
Practical Refrigerating Engineers, New 
+President, Carbondale Machine Co. 


National 
Orleans, 


Association of 
Nov. 13, 1924. 






anhydrous to the header D and thence to the receiver 
through the line FE. To prevent the ammonia gas from 
bypassing through the drips, it is necessary to seal 
them, and this sealing of the drips prevents foul gases 
and air from working down through the coil. 

In order to purge air from such a condenser, an 
arrangement similar to that shown in Fig. 2 is advis- 
able. The addition of a line F connected into the 
anhydrous drain line from the header B is very helpful, 
particularly if a further line G is run from the main 
gas header A to the 
purge header C. If Steins, 
the valve A is closed fo 
and valves G, C, BO? "°56 
and F are opened, 
then this condenser 
is turned into a 
parallel - flow con- 
denser, as the gas 
from the main gas 
header will pass 
up connection G 
through the valve C 
into the coil and 
thence down through 
the line F into E. 
The connections be- 
ing com paratively 
small, it is advisable | 
to shut the water off Gage giass HI | 
the coil during this iti. fj 
process so that no 
condensation takes 
place in the coil. 2 
The gas blowing 
through the coil will 
force any air within 
it down into the an- 
hydrous receiver. If one considers that there is always 
a difference in pressure between the gas inlet of the coil 
A and the outlet from the coil EF, it will be readily seen 
that this operation will force any air from the coil out 
into the receiver. This should be done with one coil 
at a time, until all the coils are free of air. 

A vertical tubular condenser is shown in Fig. 3. It 
consists of a forge-welded shell with flared ends and a 
heavy tube sheet riveted to each end. The object of 
riveting this tube sheet is that a weld at this point 
would not be a tearing strain, which would gradually 
fatigue and weaken the joint, particularly as the flare 
is for the purpose of taking care of expansion and 
contraction and there is a certain amount of flexure 
introduced at that point. The tubes are expanded into 
the heavy tube sheets. The gas inlet is near the top 
of the condenser at the point A, the feed is taken off 
at B and there is also an equalizing line C provided. 
In addition, there are two purge valves, G at the top 
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and E below the level of the top gage glass, for eliminat- 
ing air and foul gases. The gage glass D is for the 
purpose of ascertaining the liquid level, as the con- 
denser is frequently used as an anhydrous receiver. 
Oil may be drained from the equalizing line. These 
condensers are made in units of 50 tons and larger, and 
it is possible to so design a plant that one or more units 
are used to give the necessary capacity. The hot gases 
from the compressor enter through the line A, pass into 
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Fig. 4—Method of detecting pressure losses 


the shell and circulate around the tubes of the con- 
denser. This is accomplished by means of a deflector 
on the inside of the shell. This gives the incoming gas 
a rotary action which sweeps around the side of the 
shell, increasing the efficiency of the surface. The water 
enters the outer chamber at the top of the condenser 
and passes through the distributing slots into the tube 
chamber where it comes in contact with the various 
distributors and is carried down through the tubes. 


CONSTRUCTION OF THE DISTRIBUTOR 


In the “spira-flo” condenser the essential feature, out- 
side of the expansion joint, is the construction of the 
distributor. Around the circumference of the distributor 
are several angle notches or slots so as to give the 
water passing down through the distributor a swirling 
motion as it enters the tube. This motion is accelerated 
by the action of gravity and centrifugal force, the water 
clinging to the surface of the tube. The number of 
slots in the distributor is dependent upon the quantity 
of water available and varies from 2 to 4. In fact, the 
design is such that the water quantity may be reduced 
to as little as one-half gallon a minute per tube and 
increased to five gallons a minute per tube and yet 
maintain the spiral action and the perfect distribution. 
This spiral flow induces a current of air through the 
tubes and has a tendency to prevent dirt and other 
solid matter from adhering to the surface. There is, in 
addition, the great advantage of the absolute certainty 
of keeping the water in contact with the tube and not 
having some passing down the center, which is the usual 
difficulty with other forms of distributors. 

The one objection to this type of condenser is that 
it is not counter-current but parallel flow. The trans- 
mission through the tubes is so good, however, that it 
is possible to have the liquid cooled to within five to 
eight degrees of the temperature of the outlet water, 
which is about all that can be expected of any type of 
condenser, 

The units take but little floor space, can be placed in 
any convenient location, and therefore it is possible 
to concentrate a large tonnage in a small space. The 
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utilization of the lower portion of the condenser as the 
anhydrous receiver is of considerable value, as it 
permits of quite a storage and, furthermore, the liquid 
is cooled to a temperature closely approximating the out- 
let water. The economy in first cost is considerable, 
particularly in the larger units, and the cost of erection 
is much less than any coil-type condenser. When it 
comes to operation, the advantages are quite evident. 
In the first place, it is not necessary to shut down the 
condenser in order to clean it. ‘The distributors may 
be removed, one at a time, and an ordinary tube 
scraper pushed down through the tube, cleaning it 
thoroughly. The valves E and G are provided for the 
elimination of foul gases so that, during operation, 
either heavy or light gases may be purged out. 


LEAKS EASILY AVOIDED 


The detection of a leaky tube is easy and the repair 
by the use of an expander is equally simple. Further- 
more, all the joints, such as the rivets and shell joints, 
with a flared construction, are exposed, and can readily 
be calked in case of necessity. It has been thought at 
times that excessive humidity, due to the water dripping 
from the bottom of these condensers, would be such 
as to make it disagreeable to have them in an engine 
room, but such is not the case and a number of installa- 
tions that have been made during the past season have 
demonstrated the fact that there is no objection to 

















Fig. 5—An installation of shell-and-tube condensers 


having them located in an engine room. Fig. 5 shows 
such an installation. 

Another great advantage of the shell-type condenser 
is that the discharge from the compressor enters a 
large vessel, thus obviating the friction usually found 
in all coil-type condensers, such as the atmospheric 
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and the double-pipe. It also acts as a chamber to absorb 
the pulsation of the compressor and thus cuts down the 
head pressure. 

Speaking of friction, we all know that it is impos- 
sible to get efficient cooling surface without friction, 
and it is often a question whether we should increase 
or decrease the friction in order to secure the best 
results. Increased friction means greater heat trans- 
mission, but it also means an increased head pressure, 
and the friction in the discharge mains between the 
compressor and the condenser has a serious bearing on 
the head pressure. We usually state that it is neces- 
sary to have mains of ample size in order to take care 
of the gas and limit the velocity to less than 4,000 ft. 
per min., but we have seldom gone into the fine points 
to determine just what causes the friction. Occasion- 
ally, we have attached pressure gages to different parts 
of the apparatus but found it difficult, due to the pulsa- 
tion of the compressor, to determine the pressures. 


Two INDICATORS ADVISABLE 


In order to determine these pressures accurately, it is 
advisable to use an indicator rather than pressure 
gages. The best results are secured by the use of two 
indicators, one placed on the compressor cylinder that 
will give the diagram showing the conditions in the 
cylinder and the other indicator placed at a certain 
point on the discharge line. For example, if a check 
valve is us:d on the line, it is advisable to place an 
indicator connection directly under the stop valve of the 
compressor, another one between the stop valve and 
check valve, a third one beyond the check valve and still 
another at the condenser header and another at the 
anhydrous receiver, all as shown in Fig. 4. 

Of course it is physically impossible to connect the 
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drums of the indicators with the reciprocating parts 
of the compressor so as to make them work in unison, 
but this is not necessary. All that is necessary is to 
pull the spring of the indicator by hand so that the 
time of pulling will cover from five to ten revolutions 
of the compressor. If this is done and a diagram taken 
simultaneously on the compressor and at one of the sta- 
tions shown in Fig. 5, we shall have the exact condition 
shown in the cylinder of the compressor and also at 
the point where the second indicator is connected. It is 
then very easy to measure the drop in pressure between 
the compressor cylinder and the point where the second 
indicator is connected. An atmospheric line should also 
be drawn on all the diagrams so that a scale may be 
used to determine the pressures at the points in ques- 
tion. 

Such experiments, even with a _ single indicator, 
putting it back on the compressor cylinder between 
taking diagrams at the various stations, will show just 
where there are any difficulties. The big difference in 
pressure between the compressor and the condenser may 
be due entirely to the size of the discharge line, or to 
friction in the stop valve on the compressor, or again, 
it may be the check valve that is at fault. In any 
event, just what part of the apparatus is at fault can 
be determined and corrected so as to reduce the con- 
densing pressure. 

In most cases it is found that the pressure at the 
anhydrous receiver is not far from what it should be, 
considering the water temperature, and that most of 
the difficulty lies somewhere in the discharge line 
between the compressor cylinder and the condenser 
header, and until such trouble is definitely determined, 
it does not pay to make changes without having the 
facts before you. 


Building Permanency Into Personnel 


By WILLIAM DAVENPORT 


thousands of people. All possess certain facial 
lineaments, which do not vary greatly, since they 
perform exactly the same functions for everyone. A 
few hundreds of these people you know personally, and 
when you meet Tom Jones, you do not stop to measure 
the length of his nose or note the color of his eyes 
before you say, “Good morning.” You recognize him 
instantly the moment you meet him, and if you are well 
enough acquainted, you may recognize him even from 
his walk before you come face to face. This is possible 
because, with all the similarity of face and form, there 
are certain slight and subtle but vital differences that 
enable you to distinguish each one from all the others 
without any careful analysis. 
The same differences exist in what we call human 
nature. The “inner man” 


| "thous day, in business or on the street, one meets 


more difficult the problem of dealing with men under 
our supervision. In only a limited way can we handle 
workers as groups or gangs, through cash bonuses or 
awards. If we are to accomplish the ideal in building 
up a permanent and dependable working force, we must 
learn to study and influence them as individuals. Spe- 
cifically, there are three steps in handling men effec- 
tively, and they are exceedingly important because, when 
employed, they tend to prevent the large labor turnover 
that is the blight of many plants. 

Much can be done in giving a man the right start. 
“Sell” the new worker the plant policy at the very 
beginning of his job. This involves more than merely 
telling him about it. Good things may be said about 
any company and its operations. One must go further 
than that and make him see and believe that the meth- 

ods and practices are fair 





differs as widely in indi- 
viduals as the outer man. 
Temperament and temper, 


and the standards are 


A square deal, not stated, but demonstrated, is high. It is much better 


to explain to each man 





likes and dislikes, hopes 
and ambitions, incentives 
and motives are never ex- 
actly alike in any two per- 
sons. It is this fact that 
complicates and makes 





one of the strongest appeals that can be made to 
any man. If he can be made to feel certain that 
both his superior and the company not only talk 
about fairness. but actually are fair, it will at 
once command his respect and loyalty. 





at the very outset all the 
difficulties and drawbacks 
of his job and have him 
begin work in the face of 
these, than to have him 
wake up after a week or 
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two to feel that he has been hired under false pretenses. 

It should be remembered that first impressions are 
important and their value can scarcely be overesti- 
mated. If we have succeeded in selling a man the 
company and its policies, our next step, logically, will be 
to introduce him properly to his job. In the case of 
many men their relations to the company for all time 
to come are determined by the first day in the plant. 
It is not enough to take a man to his department and 
introduce him to his immediate superior. He should 
understand exactly what is expected of him and what 
his relations are to his fellow workers and to the man- 
agement. It is little less than criminal to wait until 
he suffers an accident to have him learn the safety plans 
and first-aid requisites—these should be a part of his 
introduction to his job and the new company. If such 
a program as this is carried out with every worker, he 
will feel that the management is taking a real interest 
in him and his future and he will begin his work with 
all his prejudices in favor of his new employer. 


IMPORTANCE OF ATTITUDE 


In the early stages of his employment, it is well to 
endeavor to give a man the right attitude. No man 
can perform his task efficiently who does not know 
what he is doing and why he is doing it. The fact that 
he has been told certain things does not mean that he 
has comprehended them. It is also true that verbal 
instructions may be forgotten. Therefore, whenever 
possible, it is well to have all such material in writing 
or, better still, in a small printed leaflet. And even then 
it will be necessary to have someone responsible for 
seeing that the man reads and understands it. 

Nor should we forget the value and power of example. 
Like begets like. John H. Calder, one of the hest 
authorities on personnel in the country and at present 
head of the personnel department of Swift & Company, 
has well said: “A brisk executive makes a brisk de- 
partment.” If an industrial leader is careful, indus- 
trious, tactful, loyal to the company and conscientious 
in the performance of his duties, he will build up an 
organization in which these qualities will dominate. 
Whether he realizes it or not, his men are always watch- 
ing and gaging him. As a matter of fact, they can 
probably give a more accurate estimate of their superior 
than the employer himself. 

The average worker is more sensitive, more impres- 
sionable than we usually give him credit for being. 
He will either look up to his immediate superior or look 
down on him. And which way he looks will depend 
largely on the executive himself. 


DEVELOPING EFFICIENCY 


Still another method of tieing a man to his job per- 
manently, is by stimulating him to work efficiently. It 
is a policy that works both ways, since it not only 
means larger results for the company, but gives the 
worker the feeling that he is getting somewhere. And 
this does not mean overloading or driving. There are 
two ways of getting more output—first, by increasing 
speed, and second, by preventing waste and eliminating 
friction. The latter method is the better wherever it 
can be applied. And it is possible to apply it to the 
human machine many times when we are slow to realize 
it. If a man can be shown how to perform his tasks 
with greater ease because he has organized himself 
around his job and therefore is able to avoid useless 
effort, he will be much happier and more content. And 
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here four elements enter into the successful effort to 
develop men. 

On the part of every supervisor personal influence 
will count for much. He must know more than his 
men. In order to be their superior, he will find it 
necessary to study constantly and be ever on the alert 
to discover and devise new ways of working. He should 
practice every day to be able to think and decide quickly. 
Sometimes, in cases of minor importance, an incorrect 
opinion given quickly is better than a right one about 
which he finds it necessary to hesitate and stammer, 
until he creates the impression of incompetence. He 
must seek every opportunity to cultivate self-confidence; 
timidity is fatal. Only through the development of 
these traits will the executive be able to impress his 
opinions and attitude upon his men. 


WORKING OUT THE WAGE SCALE 


First of all, and it is usually regarded as the strong- 
est incentive, is the appeal to the pocketbook. How 
effectively this can be used will depend upon the policies 
of the company and the latitude allowed the supervisor 
in making decisions and promises. But it can be 
made to play a large part in the building up of a 
permanent personnel if it is handled with wise discre- 
tion. If possible, there should be some systematic plan 
for financial advancement and one that the worker fully 
understands and appreciates. If this is earried out, 
there will be little danger of promises freely made 
and easily broken which have done so much to break 
down the morale of many organizations. Management 
must keep faith with the worker. And if wage scales 
are carefully worked out and based on a scientific 
analysis of overhead in relation to income, it will be 
possible to have such a system and to have it so bal- 
anced that it will be fair to all concerned. 

But this instrument is not always available to the 
minor executive, and there are many other ways by 
which men may be aroused to a new interest in their 
work. 

Most men may be reached quite as easily through 
self-interest. Every worker has some ideals, ambitions, 
hopes and desires to which he will react favorably. 
It may be merely a desire to excel in workmanship, an 
innate pride in superiority, a longing for the respect 
of his fellow workers or the winning of special favors 
and privileges. 

It is no small task to secure the right kind of 
workers and hold them on the job. It demands the 
highest type of diplomacy, the utmost devotion to a 
single purpose. Said Gerald Stanley Lee, not long ago: 
“All our modern industrial and _ social problems 
are problems of gearing people up.” The man who has 
learned to do that effectively will be able to make the 
most constructive and permanent contribution to indus- 
try that any man can offer and will win for himself 
an enviable place in the ranks of those who aspire to 


leadership. 


One mistake that is often encountered in the oper- 
ation of oil-fired boilers is the practice of attempting 
to maintain too high a temperature of the fuel oil. The 
best results are obtained where the oil is at a tem- 
perature just sufficient to insure proper and complete 
atomization. If too hot, the oil tends to turn into vapor 
and the burners puff and feed irregularly. 
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Another “Coal Saver” 


EXT to patent medicines the easiest thing to put 

over on a gullible public is the “coal saver.” 
Power has expostulated periodically and from time to 
time revealed the composition of such compounds to 
show that they add nothing to the heat value of the coal. 
However, every now and then a new one appears. 

Common salt is the basis of most of these so-called 
coal savers, and the directions usually provide for mix- 
ing with water and sprinkling over the fire; whereupon, 
as if by magic, the coal bill will be reduced by one- 
quarter to one-half. 

The latest coal-saving compound that has _ been 
brought to our attention is called the ‘“Econome Coal 
Spra.” We have had a package of this analyzed, and 
it has been found to consist of approximately ninety 
per cent common salt and ten per cent potassium per- 
manganate. 

Salt gives off an intense yellow flame when vaporized, 
and the liberation of included moisture will produce a 
cracking noise, but instead of giving up heat it takes 
up over six thousand B.t.u. per pound in vaporizing. 
It will combine with silicates, and there is a possibility 
that it may exert a slight beneficial effect on the re- 
moval of soot or slag formation from the heating sur- 
faces. 

One pound of potassium permanganate when decom- 
posed will liberate a small amount of oxygen (0.13 
pound); but inasmuch as this ingredient forms only 
ten per cent of the compound, a pound of the latter 
would liberate only 0.013 pound of oxygen. Moreover, 
a pound of “Econome Coal Spra” is supposed to serve 
a number of applications. Hence the effect of the smal} 
amount of oxygen liberated would be negligible even 
in the event of an insufficient quantity of secondary air. 

As for the’ psychological effect on the user we are not 
prepared to comment; it may be in the same class as 
the bread pills, but why pay a dollar for salt under a 
fancy name when it can be bought at the corner gro- 
cery for five cents? 


Electrically Driven Auxiliaries 
in the Industrial Plant 


ROM the fuel-saving point of view, electrically 

driven auxiliaries are almost invariably better than 
steam driven in straight condensing plants. As prac- 
tically all central stations operate condensing, there 
has been a strong trend toward electric drive in such 
stations, limited it is true by consideration of reliability 
in the case of boiler-feed pumps, condenser circulating 
pumps and certain other “essential” auxiliaries. 

No similar generalization can be made in the field of 
industrial plants. “It all depends.” Consider, for ex- 
ample, a non-condensing plant in which all the exhaust 
steam is at present utilized throughout the year in one 


way or another. In such a plant the substitution of 
electric drive for steam would have no effect on the 
total fuel consumption. The additional live steam 
needed for process and heating would just balance the 
decreased net heat consumption of the combined main 
unit and auxiliaries. This is true because the only 
actual loss from the power plant in either case is the 
stack loss, which remains constant. 

A second and variable plant loss in the form of 
heated circulating water or wasted exhaust must exist 
before electrically driven auxiliaries can show a fuel 
saving. 

Take, first, a straight non-condensing plant in which 
only part of the exhaust is utilized. If the excess ex- 
haust can be reduced, the fuel bill will fall accordingly. 
Changing to electric drive will increase the engine ex- 
haust somewhat, but decrease the total plant exhaust 
steam and hence decrease the wasted exhaust by the 
same amount. Similarly, the electrification of aux- 
iliaries will save fuel in condensing plants by reducing 
the amount of steam passing to the condenser. This 
assumes that the main unit is bled for feed heating. 

From the viewpoint of fuel consumption the ideal 
combination in non-condensing plants is to install just 
enough electric auxiliaries to avoid waste of steam to 
the atmosphere at any time. 

In this connection it must not be forgotten that the 
steam rate of the main unit is even more important 
than the question of auxiliary drive. If the loss of 
exhaust steam is large, electrification will help, but the 
principal saving must come through the use of a more 
economical main unit. 


Frequency Standard 
and Interconnection 


EFORE two alternating-current systems can be con- 

nected in parallel, they must have the same voltage 
frequency and number of phases. The voltage, and usu- 
ally the number of phases, can be adjusted to the correct 
values by the use of transformers. These are simple 
and substantial in construction, have no revolving parts, 
can be placed anywhere indoors or out and, if of the 
oil-insulated self-cooling type, require little attention. 
In large sizes they have been designed and constructed 
with an over-all efficiency better than ninety-nine per 
cent from one-half to full load, so that the losses under 
normal operation are small. Where necessary, trans- 
formation can be made from two-phase to three-phase 
or vice-versa, with the same transformers used for 
stepping the voltage up or down, so that where two 
alternating-current systems have the same frequency, 
their interconnection is comparatively simple. 

Where a difference of frequency exists, such as 
twenty-five and sixty cycles, the only connection that 
can be made between two systems is through rotating 
machinery. Fortunately, standardization of alternat- 
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ing-current frequencies was started at a comparatively 
early date in this country, so that many of the systems 
used in the earlier developments have fallen into disuse 
and for the most part sixty and twenty-five cycles have 
become. standard. If it had not. been for this fact, the 
benefits being obtained from interconnected systems 
would not have been realized to the degree that they are 
at present. This is one of the problems that Europe 
is facing and must solve before extensive interconnec- 
tion can be carried out. 

Even with the twenty-five- and sixty-cycle systems it 
requires large and expensive machines to accomplish 
interconnection where large blocks of power are to be 
transferred. As an example of this, two thirty-five 
thousand kilovolt-ampere frequency-changer sets are in 
operation in greater New York and a forty-thousand 
kilovolt-ampere unit is being constructed for the same 
service. Although these machines have been developed 
until they have the exceptionally high over-all efficiency 
of over ninety-six per cent, they are subjected to the 
limitation of all rotating machines. What has been 
done to tie New York’s power system together is a fair 
example of what might have been if the far-sighted 
policy of frequency standardization had not been 
adopted early in our power-development program. Al- 
though twenty-five-cycle systems have become estab- 
lished to such an extent that it will be practically impos- 
sible to do away with them, they are of such a size and 
so located as not to interfere seriously with any inter- 
eonnection program. 


Necessity Should Have Prior Rights 


ANY complicated situations have developed in the 
| utilization of our inland waterways, but none has 
been more involved than that which has beset. the diver- 
sion of water by the City of Chicago from Lake Michigan 
for sewage disposal. Originally, Chicago’s sewage 
flowed into Lake Michigan, the source of the city’s 
water supply. Under a state act passed in 1889, it 
was provided that a drainage canal should be con- 
structed so that it would flow into the Mississippi River. 
This was done by turning part of the course of the 
Chicago River, a small stream that flowed into Lake 
Michigan and connecting this river with the Des 
Plaines, which empties into the Illinois, so that now 
water flows from Lake Michigan through this drainage 
canal and finally finds its way into the Gulf of Mexico, 
mstead of down through the- Great Lakes and St. Law- 
rence waterway 

Under an act passed by Congress in 1899 giving the 
Secretary of War authority over navigable waterways, 
permits have been granted to Chicago to divert various 
amounts of water from Lake Michigan into the drainage 
canal, the amount finally being limited in 1903 to 4,167 
cubic feet per second. After being refused permission 
at various times for further diversion, the city authori- 
ties took matters into their own hands and increased 
the diversion until it has reached 10,000 cubic feet per 
second. This led to the United States Government 
bringing suit in 1913 against Chicago to test the valid- 
ity of the city’s claims to the increased diversion. On 
January 6 of this year final judgment was rendered 
in a decision of the United States Supreme Court affirm- 
ing the injunction of the Federal District Court at 
Chicago restraining the Sanitary District from divert- 
ing more than 4,167 cubic feet per second. This injunc- 
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tion is to go into effect in sixty days without prejudice 
to any permit which may be issued by the Secretary of 
War according to law. 

However, this decision apparently only upholds the 
sovereignty of the federal laws over state laws as they 
may apply to navigable waterways, and there is appar- 
ently nothing in it that would prevent the Secretary of 
War from granting Chicago permission to increase its 
diversion from the. Great Lakes system. 

A board of twenty-eight eminent engineers appointed 
by the Board of Trustees of the Sanitary District of 
Chicago, to report on the past procedure and the pro- 
posed future program of that district and their effects 
upon all other interests involved, has recently completed 
its report. From a summary of essential conclusions 
recently issued by this board, it apparently completely 
upholds the city’s claims. 

The report refers to four aspects of the diversion— 
municipal water supply, sewage disposal, navigation to 
the Gulf of Mexico and waterpower development. The 
first two of these are necessary to the development of 
the city and to the health and comfort of the people 
and must be recognized. Navigation to the Gulf of 
Mexico and water-power development are not necessary 
to the well being of Chicago and should not be con- 
sidered in the problem only so far as they may be a 
byproduct of the first two. 

Although, no doubt, as pointed out in the conclusions, 
any effect that Chicago’s diversion may have upon navi- 
gation in the Great Lakes can be corrected by control 
works in the Niagara River, the fact remains that ten 
thousand cubic-foot seconds of water diverted from the 
Niagara and St. Lawrence waterways is an amount that 
would generate five hundred thousand horsepower, 
which at twenty dollars per horsepower-year totals ten 
million dollars. When these facts are considered, it is 
easy to appreciate why the districts that are interested 
in this power oppose the diversion of water at Chicago, 
especially since these districts have no coal or other 
fuel deposits of any account within their borders. This 
power is not required at the present time, but it may 
become an important factor in the industrial develop- 
ment of the northeastern part of this country and 
Canada. However, a community cannot reasonably be 
jeopardized for industrial developments and so far as 
water is necessary, to this end Chicago apparently has 
a just claim. 





An indication of the closeness with which British 
interests follow the coal situation in this country is 
had in a recent arrangement whereby the United States 
Geological Survey dispatches production figures, collect, 
by cable each week. It is thought that the British 
attach more importance to coal as a barometer of gen- 
eral business than is the case in this country. Inci- 
dentally, it may be mentioned that the Survey’s 
production figures recently have included more timely 
figures from Western States, due to the air mail. 





Contrasting the few interruptions to service from 
modern steam plants with the short time that the 
auxiliary apparatus can be put out of commissior with- 
out a shutdown shows that reliability has been developed 
to a high degree in all parts of the equipment. A large 
boiler operating at its maximum rating can permit of 
interruption to the feed-water supply for less than one 
minute, unless the load is immediately dropped. 
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Practical Ideas from Practical Men 











ITH a view to stimulating engineers into the habit of 

recording for the benefit of brother engineers, unusual 
occurrences, 
vedients adopted in the operation of their 
cos decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. i 
payment for the contribution at space rates. Three promi- 
nent operating engineers have been invited to act as judges. 
The winners will be announced the succeeding month. 


10w these were met and other isang ex- 
plants, Power 


This is in addition to 








Use of Indicator Essential to Correct 
Valve Setting 


Cccasionally, we hear the question asked, ““What good 
is an indicator? Valves can be set well enough without 
it.” It is quite true that valves can be set without an 
indicator, but the results cannot be depended on. This 
fact was clearly demonstrated to me while operating a 
Brown engine that was direct connected to an air com- 
pressor. In this engine the valve seats were false 
plates that permitted of their removal for machining 
or renewal as might be necessary, and the adjustments 
could be observed through peepholes in the steam-chest 
covers. In my first attempt to set the valves by observ- 
ing the adjusment through the peepholes, the indicator 
showed that they were very badly set. Upon removing 
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Fig. 1—Diagrams obtained from engine operating 
at 30 r.p.m. 














Fig. 2—High compression caused knock in 
Corliss engine 


the steam chest covers, I found that the false plates 
were not interchangeable and that each valve had to 
have a certain plate to match it. After matching the 
plates and valves properly, I got a fairly good diagram, 
as shown in Fig. 1. This was taken with the engine 
running at 30 r.p.m. 

In another case a double-eccentric Corliss engine with 
a Rice & Sargent valve gear developed a disagreeable 


knock that could not be remedied by keying up. Fig. 2 
is a diagram from the engine running at 84 r.p.m. By 
moving the exhaust eccentric back, which lowered the 
compression as shown by the diagram, Fig. 3. the knock 
was stopped. In another case an eccentric rod broke 


on a similar engine running at 72 r.p.m. After the rod 
engine 


was repaired and replaced, the appeared to 














Fig. 83—Diagram from same engine as Fig. 2; com- 
pression lessened to eliminate knock 











Fig. 4—Diagram obtained after repairing eccentric rod 
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Fig. 5—Diagram from same engine as Fig. 4 after 
adjusting eccentric rod 








run all right, and as it was badly needed we did not 
wait to check the valve setting with the indicator. Upon 
applying the indicator some time later, we got the 
diagram shown in Fig. 4. After adjusting the eccentric 
and rod, we got the diagram shown in Fig. 5. I am 
satisfied that the use of the indicator is essential when 
setting the valves of reciprocating engines. 
Toronto, Ont., Canada. R. MCLAREN. 
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Long Exhaust Line Overloads Engine 


4 Southern ice plant is powered with a 200-hp. solid- 
injection oil engine of the two-stroke-cycle type. This 
engine always ran exceedingly hot and would never 
carry its rated load. The fuel consumption was also 
much above the guaranteed figures, and neither the 
operating engineer nor the service man could materially 
reduce it without a considerable reduction in the load. 

An outside engineer was called in and after an ex- 
amination decided that the exhaust siphon was at fault. 
The exhaust pipe had been put in as shown in full 
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Exhaust line that gave trouble 


lines in the illustration. It should nave been obvious 
to the erector as well as the purchaser that such a pipe 
layout would lead to trouble. 

An indicator revealed that the pressure in the exhaust 
elbow at the engine was 5 lb. gage when the air- 
scavenging ports opened. The admission of the scaveng- 
ing air raised the exhaust pressure a few ounces 
and furthermore the cylinder was never scavenged of 
all the spent gases. The amount of air trapped in the 
cylinder was, as a consequence, reduced by the volume 
of exhaust gases left in the cylinder. Since the amount 
of fuel burned depends on the amount of air in the cyl- 
inder it was no wonder that the engine failed to pull its 
load and ran hot. 

The location of the exhaust muffler was changed and 
the pipe re-run as shown by the broken lines. The 
engine was able to carry even an overload, the fuel 
consumption dropped to a marked extent, and there was 
no more trouble with hot cylinders and stuck pistons. 

St. Louis, Mo. G. GRow. 


What Is Wrong with the Boiler Settings? 


The company with which I am connected has recently 
put into operation a new boiler plant, but the results so 
far obtained are far from satisfactory. The old plant 
consisted of three 800-sq.ft. horizontal return-tubular 
boilers, which operated at 50 lb. pressure and supplied 
steam for heating, cooking and laundry purposes. As 
this plant was considered too small, a new one consist- 


ing of four 1,500-sq.ft. horizontal return-tubular boilers 
was built. 
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Each boiler is equipped with a hand-fired stoker, 
having a grate area of 42 sq.ft. The brick setting is 
essentially the same as used with the old boilers with 
the exception of a brick arch, which is built over the 
bridge wall, running lengthwise with the boiler and 
extending to the front and rear of the bridge wall 
about 4 ft. The surface of the grate is inclined from 
the front of the firebox to the rear, having a drop of 
about 24 in. The boiler is set 8 ft. 10 in. above the 
lowest portion of the grate, the idea being to secure a 
high rate of combustion. The coal is fired by the 
coking method and is worked gradually back to the 
bridge wall. 

In the old plant two boilers were usually sufficient 
to carry the load, but since changing to the new plant, 
two of the new boilers, which are considerably larger, 
will not carry the load. Several reasons for this have 
been advanced by the boiler inspector and other engi- 
neers who have visited the plant. It is my opinion 
that the draft of 4 in., which is considered necessary, 
is much too high, also that the boilers are placed too 
high above the grate and that the arch above the 
bridge wall is much too large. 

I should be pleased to hear from other engineers as 
to the probable cause for the boilers’ failing to carry 
their normal load. J. BILLINGS. 

Toronto, Ont., Canada. 


What Causes the Black Spots? 


Trouble has been experienced with black spots 
developing on the commutator of a 300-kw. generator. 
There are 116 slots in the armature, with 464 single 
coils connected to 464 commutator bars. The machine 
has 8 poles, and the coils are connected into a 2-parallel 
lap winging; coil throw 1 and 16; commutator pitch 1 
and 3, or the top leads throw 2 bars to the right of the 
bottom leads. The odd-numbered bars belong to circuit 
No. 1 and the even numbered bars to circuit No. 2. 

The armature has 8 equalizer rings on the rear end. 
Each ring has 4 taps spaced 116 coils apart. This 
armature will operate normally for a while and then 
develop 8 black spots spaced equally around on the com- 
mutator and spark viciously. If the commutator is 
trued up with a stone and the mica undercut, the spark- 
ing ceases until the black spots appear. 

At the present time this armature is being rewound, 
and I would like to know what causes these black spots 
on the commutator. The machine is rated at 1,300 
amperes and 230 volts, but is never loaded beyond 1,200 
amperes. I have put in new bearings and resoldered the 
armature coils, but the black spots reappear. 

Iola, Kan. GEORGE E. GARDNER. 

= 

The following interesting item appeared in the Dec. 
19, 1924, issue of Engineering: 

In a lecture on radioactivity recently delivered at Paris 
by M. Jean Becquerel, the speaker stated that the energy 
of the radioactive bodies formed only an insignificant frac- 
tion of the total energy stored in the universe. According 
to Einstein’s theory of relativity, all energy, whatever its 
form, possesses mass, and inversely every mass represented 
a quantity of energy equal to the products of this mass by 
the square of the velocity of light. It followed, therefore, 
that each gramme represented in the latent state an energy 


which, if wholly usable, would suffice to raise a weight of 


30 millions tons to the top of the Eiffel Tower. The energy 


liberated by a gramme of radium in 1,750 years was very 
large, but was less than one-thousandth part of the total 
energy stored in a gramme of any matter whatever. 
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Pulverized Coal vs. Stokers at Brunot 
Island Power Station 


With reference to L. W. Heller’s article in the Oct. 
14, 1924, issue and Maurice Ratel’s comments in the 
Dec. 23 issue, wherein he refers to certain stoker 
tests at Hell Gate Station, as corroborating his opinion 
that the stoker is more economical when first cost, 
maintenance and all computations are taken into con- 
sideration—it might be of interest to Mr. Ratel and to 
other readers of Power to know that the engineers asso- 
ciated with and responsible for the Hell Gate Station 
have decided in favor of pulverized fuel for the new 
Fourteenth Street station of the New York Edison Co. 

There is more between the ultimate performance of 
pulverized fuel versus stokers than dreamt of in the 
average combustion engineer’s philosophy. 

New York City. EDWIN LUNDGREN, 

Combustion Engineering Corp. 


Welded Patches on Boilers 


In the issue of Nov. 18, 1924, I read with much in- 
terest Mr. Smith’s letter on the use of welded patches, 
and his wish not to put the boiler into service. I feel 
sure he has the support of every engineer and boiler 
inspector for not wanting to do so, but I am of the 
opinion that if the patches he speaks of had been de- 
signed and applied properly, he would have had no 
trouble. 

I have done considerable boiler repair work, and 
whenever the inside of a firebox of a firebox type of 
boiler has had to be patched, I have always had the 
patch welded in. In every instance the best of results 
have been obtained when the plate and patch were 
properly prepared and designed, edges chipped to an 
angle of 45 deg., with 4 in. space at the bottom of the 
joint, the joint running between two rows of screw 
stays, and the torch used by a good welder. The cost 
is less than with a riveted joint. 

It is my opinion that if the boiler that Mr. Smith 
had in charge had been repaired by a good boilermaker, 
there would have been no trouble and considerable ex- 
pense would have been saved. W. FORSTER. 

Maywood, Il. 


Chimney Linings and Air Infiltration 


H. Misostow, in an article in the Dec. 23, 1924, issue 
of Power advanced the theory that the abrupt drop in 
the temperature of chimney gases in the region imme- 
diately above the lining (see Nov. 25 issue, page 855) 
might be due to the expansion of the gas from the 
smaller area of the lined portion to the larger area of 
the unlined portion of the chimney. This temperature 
drop he attributes “to the work of expansion.” 

This theory is untenable for two reasons: First, it 
is doubtful that chimney gases undergo expansion at 





the end of the lining; second, if they do, it is certain 
that they perform no “work of expansion.” 
The truth of this is apparent from an inspection of 





the fundamental law of gases. Sars = . The 
v1 a 


pressure of chimney gas varies but slightly from bot- 
tom to top and is practically constant in adjacent sec- 
tions, hence P, = P, and V, = r.. 
perature varies directly as the volume, and expansion 
would be accompanied by an increase, not a decrease, in 
temperature. Also, unless expansion is accompanied 
by lower pressure, there can be no work done. Further, 
it is difficult to see what this “work” can be, unless it 
is the overcoming of internal friction due to eddying at 
the change of section or the acceleration of infiltrating 
air, both of which are negligible. Moreover, any de- 
crease in temperature due to acceleration of infiltrating 
air is minute as compared with the greater decrease 
due to diffusion with the colder air. 

If there is no considerable delivery of infiltrated air 
at the end of the lining, it is probable that the passage 
cf the gas from the smaller to the larger cross-sectional 
area is accompanied, not by expansion, but simply by 
lower velocity. However, just what occurs at the top 
of the chimney lining is at present a matter of specu- 
lation oniy. There may or may not be a considerable 
concentrated air infiltration here, and this air may or 
may not diffuse rapidly with the chimney gas. In the 
test curves in question the exact shape of curvature 
between the first and second plotted points is, as pre- 
viously stated and as may be seen from an inspection 
of the chart, largely conjectural, although by no means 
a haphazard guess. Beyond the fact that a reversal of 
curvature occurs at or about the top of the lining, noth- 
ing can be definitely stated at present, and the cause 
and degree of this reversal must be determined by 
future tests. N. T. BOURKE. 

Purdue University, Ind. 


That is, the tem- 


What Caused the Exciter to Heat? 


The question, “What Caused the Exciter to Heat?” 
appearing in Dec. 23, 1924, issue brings to mind an 
experience I had in a plant at Tonkawa, Okla., about 
ten years ago. The leads from a 2,300-volt alternator 
and its 110-volt exciter to the switchboard were run 
in the same conduit. The exciter gave trouble as if 
overloaded. After trying various remedies without 
success, the exciter leads were drawn out and put into a 
separate conduit. After that the machine ran seven 
years without giving any trouble, when operation of the 
plant was discontinued and power taken from a trans- 
mission system. 

Shortly after this a neighboring town burned out 
the exciter on an alternator of the same size as the one 
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that was shut down, and borrowed the exciter off this 
machine to replace that one that failed. However, it 
was not long before the exciter fell into the same old 
heating trouble. On being called in to see what was 
wrong, it was found that the exciter leads were in the 
same conduit with the alternator’s leads. When the 
circuits were separated, the trouble disappeared and the 
plant gave two more years’ service without any further 
trouble before it was discontinued and power taken 
from a transmission line. 

Placing the exciter and alternator leads in the same 
conduit is a violation of the National Electrical Code, 
since the conductors of two different systems and 
voltages are not allowed in the same conduit. 

Ponca City, Okla. V. K. STANLEY. 


Utilizing Waste Firebrick 


In Power of June 17, 1924, an article by Joseph Har- 
rington on methods employed in the utilization of waste 
firebrick was published. Since then I have received 
a number of criticisms and inquiries from readers. 
The criticisms have come mostly from engineers who 
have, as they admit, mixed dry ground brick with either 
some high-temperature cement or fireclay and attempted 
to plaster old walls and arches with the mixture, but 
found that the plaster peeled off. To any who may have 
had the same experience, attention is called to the fol- 
lowing paragraph from the article in question: 

In connection with the process there developed a mechani- 
cal problem that also required attention before it was 
solved. Hand mixing, no matter how carefully executed, 
resulted in a sandy product, and when further moistened, 
the finer parts washed out of the mixture. To render this 
material permanently plastic, it was found necessary to 
subject it to the influence of the heavy mullers or wheels 
of certain familiar machinery used in the preparation of 
brick. 

Most of the inquiries have been for information as 
to costs and savings. Careful attention to Mr. Har- 
rington’s article shows that plants using “wet pans” 
make their own high-temperature cement, using their 
old brickbats fer their calcine base and adding to it a 
high-grade binder suitable for their particular needs. 
In no case within my knowledge does this finished 
product cost the plant more than $7.50 a ton. 

If care is taken in selecting the old bricks to be 
ground, any thickness cf joint can be made with safety 
and at a great saving of bricks. The plastering of old 
walls to build them up, rather than building them up 
with new firebrick, is a saving hard to compute. Some 
plants figure this in firebrick and labor saved and some 
in keeping expensive equipment in service for longer 
periods. Both ways of figuring show excellent results. 

In preparing plastic material for monolithic work 
firedoors, baffles, patching, ete., it pays to grind old 
brickbats with the proper mixtures of crude clays and 
mull them together for plasticity and tensile strength, 
the same as is done in a brickyard, at a cost of $5 to 
$7.50 a ton. 

In large plants where a number of bricklayers are 
used, the labor saving is one of the largest items. 
Where a wet pan is installed, all the grinding, mixing 
and mulling in the wet state is done in one operation 
and the finished material delivered at the job ready to 
use. In plants where a number of jobs are being done 
at one time in the old way, each gang has a helper to 
mix clay for them. With one man operating the wet 
pan, the mortar ready to use is delivered to the several 
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gangs, instead of the dry clay, thus doing away with 
several mixers. 

Mortar for red brickwork, of ground red bricks, 
clinkers and lime, is made also at a cost hardly above 
that for labor, and there is no box mixing. 

The successful work of the writer has been done with 
mechanical mixing, either wet or dry, for cement-gun 
application. JAMES A, FAULKNER. 

Youngstown, Ohio. 


How to Keep Gate Valves Tight 


With reference to the article by Robert A. Davidson 
in the Oct. 14, 1924, issue, entitled “How To Keep Gate 
Valves Tight,” I would like to know how Mr. Davidson 
will keep gate valves tight when they are kept open 
for long periods. 

For instance, when gate valves are placed in a steam 
line supplying steam to a certain unit and they are in 
an open position for about six months, there is no 
opportunity of closing them, to grind up the sediment 
or any dirt that may get between the seat and the 
gate. Scale-forming substances are usually present in 
boiler water and some of these impurities are carried 
over with the steam, and this is what gets between the 
seat and the gate, so that in closing the valve it forms 
a layer between the surfaces, making it impossible to 
close the valve tight. 

One should be very careful not to force these valves, 
because in trying to force down the wedge, a tre- 
mendous tension is put on the bonnet of the valve 
which might result in breaking it and perhaps cause 
loss of life. When it is found that extraordinary force 
is required to close a valve, the bonnet should be re- 
moved and the valve examined. F. C. HEYLMAN. 

Martinez, Calif. 


Boiler Feed Pump Explanations 
and Calculations 


Regarding the article in the issue of Dec. 16, 1924, on 
“Boiler Feed Pump Explanations and Calculations,” by 
Charles L. Hubbard, we are pleased to note that at last 
an engineer has had the temerity to discuss this sub- 
ject, particularly that part of the problem which relates 
to the entrance of water to the pumping element. 

It is doubtless true that there are very little experi- 
mental data available on the subject of hot-water pump- 
ing, but undoubtedly certain pump manufacturers have 
made exhaustive experiments. These, it is believed, 
conform to the theoretical calculations quite closely and 
have proved that limitations are almost entirely con- 
trolled by the design of the pump, which can be varied 
at will to meet a large range of inlet conditions. It 
should be definitely understood that the entrance of 
liquid to the pumping element is in all cases due to 
pressure existing at the inlet sufficient to overcome the 
pressure existing at the point of entrance. 

As an example of these arbitrary limitations, the 
article gives the impression that a lift to the pump of 
22 ft. is considered about the maximum practicable 
when handling water at a temperature of 60 deg. F., 
and that a pump requires 12 ft. water head at the inlet 
when handling water at a temperature of 212 deg. F. 
The relation between lifting cold water to the pump 
and the head required above the inlet to feed hot water 
into the pump by gravity does not appear to be gen- 
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erally understood, and the comparison of these arbi- 
trary limitations wili perhaps serve well to illustrate 
this relation. 

A careful study of standard steam tables as relating 
to vapor pressures and absolute pressures should con- 
vince anyone that these definite relations exist. The 
parabolic curve said to be plotted from a pump manu- 
facturer’s instruction book as representing inlet condi- 

tions permissible for certain centrifugal pumps shows 
’ that these pumps will handle water of 60 deg. with a 
lift of 16 ft. to the pump, while they will also handle 
water of 212 deg. temperature and will require a head 
of 11 ft. Mr. Hubbard’s notes read 8 ft. erroneously, 
but the curve actually gives 11 feet. 

Now, water at 60 deg. contains vapor pressure of 
0.26 lb. per sq.in. equivalent to 0.6 ft. water head, which 
referred to 34 ft. barometric pressure at sea level. The 
curve indicates that when lifting cold water the pump 
is capable of using a 16-ft. suction, so that the difference 
between the barometric pressure and the pressure at 
pump inlet is 34 — 0.6 — 16 — 17.4 ft. When handling 
water at 212 deg., however, where the vapor pressure 
and the barometric pressure balance each other, a head 
must be put on the pump inlet equivalent to only 11 ft. 
pressure differential. Why this difference of 6.4 ft. for 
these two related conditions, and why does the pump re- 
quire a smaller differential pressure when handling 
212-deg. than when handling 60-deg. water? 

When taking hot water from a closed vessel under 
vapor pressure above atmospheric, it is the water col- 
umn only which is effective in feeding water into the 
pump inlet. Therefore, no further increase of water 
column is required for any increase of water tempera- 
ture, excepting that in case of very close calculations 
a correction for change of density due to temperature 
should be made. 

The article would lead one to believe that there was 
more than ordinary risk in pumping cold water with 
more than 22 ft. lift or hot water at 212 deg. F. with 
less than 12 ft. head at the pump inlet, while as a 
matter of fact there is no greater risk if the pump is 
properly designed for the conditions. Much greater 
lifts and much less head on pump inlets are quite prac- 
ticable when the designer understands his business, and 
this can be accomplished without sacrifice of efficiency. 

We have made practical demonstrations of lifts in 
handling cold water of over 20 ft. and handling water 
at 212 deg. F. with less than 2 ft. head at the pump 
inlet while pumping normal capacities in each instance. 
Test results of a centrifugal pump are shown in the 
figure. We are not advocating that these extreme 
conditions should be encouraged, but cite them as ex- 
amples of the nearness to theoretical conditions that 
may be attained in practice. There are, however, in- 
stances where it is not possible, except at great expense 
or sacrifice, to avoid meeting these extreme conditions, 
and we merely wish to state that they can usually be 
met satisfactorily. 

When such extreme conditions are practically un- 
avoidable, it certainly does narrow the competition con- 
siderably for the reason that only a limited number 
have the necessary experimental knowledge to make 
safe guarantees. It is just here the element of risk 
may be introduced by some who, lacking this knowledge, 
will take a chance on producing the conditions required. 
It is not necessary, however, to go to great expense to 
raise heaters or other constructional alterations that 
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are sometimes suggested and recommended in order to 
increase the head at inlet of boiler-feed pumps, when 
the proper information is at hand. 

A point that is not dwelt upon in the article is the 
relation between lift and pump capacity for cold water 
and likewise between head at inlet and pump capacity 
for hot water; this is indeed an important considera- 
tion and has definite limits, which should always be 
taken into consideration in designing a plant or select- 
ing the pumps. The relation is brought out in the 
figure. 

In the second paragraph, first column, page 981, Mr. 
Hubbard states that the correction for density due to 
change of temperature of the water is not of special 
importance in pumping problems, he having just pre- 
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Relation of suction conditions to capacity for one design 
of centrifugal pump 


viously transposed pressure in pounds to feet of head 
for a boiler-feed pump on a cold-water basis, and in this 
connection we wish to note that if an inquiry for a 
boiler-feed pump has the head specified in feet, it makes 
a difference, say, of 4 per cent in power required as 
between cold water at 62 deg. F. and hot water at 
normal boiler-feed temperature. 

And again, in designing such a pump for operation 
with a constant-speed motor, if the head should be 
specified in pounds pressure and transposed to feet on 
a cold-water basis, it would not deliver the capacity at 
the head for which it was intended, while a pump 
having a flat head quantity characteristic might fall 
down badly on capacity. 

Mr. Hubbard mentions efficiencies of 60 to 65 per 
cent for centrifugal boiler-feed pumps; this again is 
an arbitrary statement and is a hard thing to define, 
though roughly we will venture to say that these effi- 
ciencies will vary with capacities, heads and various 
other contributing conditions from 20 to 80 per cent. 

E. F. Dory and M. M. KLosson, 
Engineering Department, 


N. Tonawanda, N. Y. Buffalo Steam Pump Co. 
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Rattling of Exhaust Valves 


What causes a rattling noise of the exhaust valves of 
a non-condensing Corliss engine when running light or 
when coming to rest after the throttle is closed? 

W. L. C. 

When the initial volume and pressure of steam or 
air in the cylinder is so low that expansion occurs below 
atmospheric pressure, the valves become unseated from 
pressure of the atmosphere. The remedy, when running 
with a light load, is to throttle the steam to lower 
initial pressure. To stop the noise while the engine is 
temporarily carrying a light load, break the partial 
vacuum formed at the end of a stroke by slight opening 
of the indicator cock on the end of the cylinder where 
the noise occurs. 


Location and Care of Fusible Plugs in 
Return-Tubular Boiler 


What is the proper location for a fusible plug in a 
horizontal return-tubular boiler, and what attention 
should a fusible plug receive? H. M.A. 


When a fusible plug is used in a horizontal return- 
tubular boiler, it should be placed in the rear head, 
not less than two inches above the upper row of tubes, 
the measurement to be taken from the highest level 
of the upper surface of tubes to the center of the fusible 
plug. Whether inserted from inside or outside, the 
plug should project inside of the boiler not less than 
one inch, and the surfaces should be kept clean. 


Injector vs. Steam Pump 


What is the efficiency of an injector as a boiler feeder 

as compared with a direct-acting steam pump? 
J.C. W. 

Considered merely as a pump, the mechanical effi- 
ciency of the injector is small, requiring more fuel for 
its operation than a very wasteful steam pump, since 
nearly all the heat of the steam supplied is expended in 
raising the temperature of the water. However, when 
the injector is used as a boiler feeder it has a thermal 
efficiency of 100 per cent, less the trifling loss due to 
radiation, since all the heat rejected passes into the 
water and is returned into the boiler. Loss of work 
due to friction reappears as heat which also is returned 
to the boiler, and the heat that is converted into useful 
work in the injector is returned to the boiler as stored- 
up energy. Although the injector is nearly perfect as 
a boiler feeder, when considered with reference to 
utlization of the steam supplied, it is not a more eco- 
nomical method of feeding a boiler, since it can handle 
only cold or moderately warm suction water, while a 
pump can handle water that has been heated by exhaust 
steam that otherwise would be wasted. 
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Poorer Results from Boiler Fuel Oil 


We appear to be using much more fuel oil than for- 
merly for the same boiler output. Where should we 
begin to look for the trouble? B. B. 

If the same quality of fuel oil is used, the trouble 
probably is due to improper atomization of the oil or 
not admitting the right quantity of air to the burners 
and furnace—in other words, from not obtaining good 
combustion. When the conditions are right, the dis- 
charged chimney gases should appear like a grayish 
haze. Black or dark smoke signifies poor atomization 
of the oil, or too little air or both. 


Advantages of Equalizing Cutoffs 


On a Corliss engine carrying about three-fourths 
of full load, the fraction of cutoff on the head end is 
about 50 per cent more than on the crank end. What 
would be the benefit of having the cutoffs equal? 

J. A.W. 

By equalizing the cutoffs, the engine should run 
smoother, as the rotative efforts would be the same 
during each half revolution. Assuming that the engine 
is considered to be fully loaded when cutoff in each 
end of the cylinder occurs at 30 to 40 per cent of the 
stroke, the economy with the present load should be 
somewhat improved from making the cutoffs equal. 


Increasing Bore of Diesel-Engine Cylinders 


We have recently enlarged one of our horizontal 
four-stroke-cycle twin-cylinder Diesel engines from 
174-in. bore by 28-in. stroke to 18-in. bore by 28-in. 
stroke by reboring and fitting the cylinders with 18-in. 
diameter bore liners. What would be the increase of 
theoretical horsepower of the engine? The plant loca- 
tion is 6,200 ft. above sea level. The spray valve is 
mechanically operated and opens 7 deg. before firing 
center and closes 35 deg. after. The fuel oil used is a 
good-grade easy-flowing oil, gravity 26 to 28 deg. Bé. 
The compression pressure was 390 lb. gage when the 
engine was not firing. Exhaust temperatures 30 in. 
beyond the combustion chamber were 600 to 800 deg. 
F. The engine runs 200 r.p.m. and is belted to a jack- 
shaft for driving electric generators. Fs Be Be 


For the type of engine, with good compression and 
when operating at the normal period of fuel injection 
and compression, the m.e.p. for operation at sea level 
should be 73 to 75 lb. per sq.in. The number of power 
strokes per minute would be 200, as each cylinder fires 
once for two revolutions. 

Calling the m.e.p. 75 lb., then for diameter of cylinder 
17.5 in., giving a piston area of 17.5 & 17.5 & 0.7854 
== 240.5 sq.in., length of stroke 28 in., or 24 ft., and 200 
r.p.m., for operation at sea level, indicated horsepower 
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= (75 X 23 XK 240.5 & 200) — 33,000 — 255 ihp. 
Allowing 80 per cent mechanical efficiency would give 
255 xX 0.80 = 204 b.hp., or a friction loss of 255 — 
204 = 51 ichp. As at an altitude of 6,200 ft. there 
would be development of 81 per cent of the power 
indicated at sea level, and the same friction loss, the 
net, or brake horsepower developed with 173-in. diam- 
eter cylinders should have been (81 per cent of 255) —- 
51 = 155.5 b.hp. The indicated horsepower with 18-in. 
diameter cylinders would be to the indicated horsepower 
with 174-in. diameter cylinders as the squares of the 
diameters, or as 324 to 306.25, giving 54 per cent more 
indicated horsepower, and for the small increase of bore 
the engine friction would be about the same and there 
would be the same allowance for elevation. Hence the 
actual power developed with the enlarged cylinders 
should be (1.055 * 0.81 & 255) — 51 = 166.9 b.hp., 
or an increase of 166.9 — 155.5 = 11.4 b.hp. from 
increasing the cylinder bores from 173 to 18 in. 
diameter. 

These estimates assume compression pressure of 450 
to 480 lb., which should be attained with new liners 
and pistons. However, having, as stated, only 390 lb. 
with the 174-in. cylinders, it is probable that no more 
than 115 to 120 b.hp. could have been developed with- 
out burning much more fuel oil than the engine was 
designed to use, causing afterburning. Probably this 
explains why the exhaust temperature of 800 deg. F. 
was obtained, whereas with these engines it should not 
exceed 600 deg. F. 


Difference Between Synchronous and 
Induction Alternators 


What is the difference between a synchronous alter- 
nator and the induction-type machine? M. A. M. 


The synchronous alternator is the type of machine 
that is generally referred to as an alternating-current 
generator or alternator and probably represents all but 
a small fraction of 1 per cent of the alternating-current 
generators in use. This machine has field poles that are 
excited by direct current. These poles may be of the 
revolving or the stationary type, and the frequency of 
the alternating current in cycles per second is equal 
to the number of poles times the speed in revolutions 
per minute divided by 120. For example, a 4-pole alter- 
nator running at 1,800 r.p.m. will generate a frequency 
of 4 x 1,800 — 120 = 60 cycles per second. This 
relation is fixed and cannot be changed. If the speed 
is increased the frequency will be increased in direct 
proportion, and if the speed is decreased the frequency 
of the current and voltage will be decreased directly. 

An induction-type alternator is an induction motor 
operated as an alternator and may be of either the 
wound-rotor or the squirrel-cage type, although gen- 
erally of the former construction. This type of machine 
cannot operate as a generator except when connected in 
parallel with a synchronous alternator that must supply 
a lagging current to excite the fields of the induction 
machine. The rotor of an induction motor always, 
under normal conditions, operates at less than syn- 
chronous speed; that is, at less than the speed of the 
magnetic field. For example, if a 4-pole motor is con- 
nected to a 60-cycle circuit, its stator magnetic field 
will revolve at a speed equal to 120 times the frequency 
divided by the number of poles, or 120 *K 60 — 4 = 
1,800 r.p.m. (which, it will be noted, is the same smmed 
as a 4-pole alternator generating 60-cycle current. The 
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speed of the rotor at full load of such a motor would 
be about 50 to 100 r.p.m. less than the speed of the 
magnetic field. If power is applied to the rotor and it 
is driven faster than the magnetic field, the machine 
becomes a generator, and instead of the stator winding 
taking current from the line, it will supply current to 
the system. The frequency of this current will be deter- 


mined by the synchronous machines connected to the 
load. 


Requirement of Greater Speed of Pump 


With the same load on our boilers the feed pump is 
required to run about 10 per cent faster than formerly. 
What would require this difference of speed? C.H.S. 

It cannot be known that the boilers are carrying the 
same load unless the same output for all uses of steam 
is made apparent from metering the steam and leak- 
age is constant. With the actual steam output the same, 
the pump may be required to run faster on account of 
greater loss of water from the boilers from leakage 
of blowoff valves and connections, or from blowing off 
more water or from variation of boiler leakages. 
However, it may be necessary to run the pump faster 
to deliver the same quantity of water if the strokes 
are shorter; or if there is more leakage of the water 
valves and pistons; or if the pump cylinders do not 
become so completely filled with water on account of 
the presence of more air or water vapor than formerly 
liberated out of the suction water. The amount of air 
thus liberated would be increased by obstruction of the 
suction, a greater suction lift or less suction pressure, 
and when pumping hot water the trouble from libera- 
tion of water vapor would be increased from handling 
feed water of a higher temperature. 


Obtaining Samples of Boiler Flue Gas 


Where should gas samples be obtained for determin- 

ing the per cent of CO, in boiler flue-gas analysis? 
W. D. 

It is often a matter of interest to determine the per- 
centage of CO, in the gases in different passes of the 
boiler; but the final composition is of most importance, 
and the sample usually is taken from the breeching or 
uptake between the boiler proper and the stack, prefer- 
ably at a point where the gases are just leaving the 
boiler. If the position of the sampling tube is to be 
fixed, the location of the open end should be such that 
the samples used are as nearly as possible representa- 
tive of the whole volume of gas discharged. To deter- 
mine the best position, tests should be made with the 
open end of the tube placed at different points of 
cross-section of the gas passage, and that position 
giving most nearly average results should be selected 
for the fixed position. Another method is to make use 
of a main sampling tube with branches in the gas 
passage extended to different points. Then the results 
should be checked from time to time by comparison 
with the average result obtained by separate tests of 
samples taken from different parts of the cross-section 
of the gas passage. . 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications and for the inquiries to 
receive attention.—Editor. | 
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A new slant on things observed in and out of the power plant 


4What Happens and Why?}} 














Path of Fragment of Ex- 
ploding Flywheel 


HILE most engineers have been 

spared a personal demonstration 
of what happens when a flywheel ex- 
plodes, the havoc wrought by such 
disasters is a matter of common knowl- 
edge. If a flywheel has a factor of 
safety of four at normal speed, it 
might be thought that the speed of the 
wheel would have to rise to four times 
its normal value before the wheel 
would explode. As a matter of fact, 
doubling the speed would do the trick, 
because the centrifugal force tending 
to destroy the wheel increases as the 
square of the speed. 

Since the square of three is nine, 
tripling the speed would destroy a 
wheel with a factor of safety of nine. 
Evidently a runaway engine is cause 
for concern even if the factor of safety 
is relatively high. 

According to Newton’s first law of 
motion, a fragment released by the 
bursting of a flywheel would continue 
to move in a straight line with the 
same velocity and in the same direction 
as at the moment of release, except as 
this motion is modified by the forces of 
gravity and air resistance. The effect 
of air resistance will be considered 
later. 


The effect of gravity alone, as ob- 
served in a body flying in a vacuum, is 
entirely independent of the size, shape 
or weight. A body moving freely in 
a vacuum will always describe a para- 
bola with a vertical axis. The propor- 
tions of this parabola depend only upon 
the horizontal velocity. Fig. 1 shows 
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point is the spot on this parabola 
parallel to the motion of the fragment 
at the moment of bursting. Assuming 
the ground is level, the complete path 
will be represented by the part of the 
curve shown in heavy black. 

This section is shown separately in 
Fig. 2, where it is seen that the frag- 
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Fig. 2—In « vacuum fragment would rise 700 ft. 
and fly 2,700 ft. 


the actual parabolas for various hori- 
zontal velocities. 

The application of these curves is 
illustrated by the flywheel shown in the 
upper left-hand corner of Fig. 1. Sup- 
pose the flywheel bursts at a velocity 
of 290 ft. per sec. A fragment whose 
center is indicated by the large black 
spot will have a horizontal velocity 
(horizontal “component’”) of 200 ft. 
per sec. Then the path described (in 
a vacuum) will be some part of the 
parabola labelled “200.” The starting 





ment would reach a height of 700 ft. 
and fall 2,700 ft. from the starting 
point. The time in the air would be 
13.2 seconds, or twice the time required 
for a body to fall vertically 700 ft. 
from rest. The actual path, due to air 
resistance, will necessarily be less both 
in height and distance traveled. The 
larger the fragment, and the lower the 
starting velocity, the more closely will 
its path approach that in a vacuum. A 
possible actual path is shown by the 
dotted line in Fig. 2. 
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Fig. 1—Regardless of weight, size or shape, a fragment moving in a vacuum would describe part of the parabola drawn 
for the existing horizontal velocity of the fragment at the moment of explosion 
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Quinn Combustion Cham- 
ber Cover and Soot 
Blower 


A type of combustion chamber cover 
and soot blower for use with horizontal 
return-tubular boilers has been brought 
out by Quinn & Co., 1347 Harrison 
Ave., Cincinnati, Ohio. 

The cover on which the blower is 
mounted consists of a steel casing con- 
taining longitudinal I-beams_ which 
support a refractory lining. The cover 
is supported in position at the end of 
the boiler by the side and rear walls 
of the setting. A connection is also 
made to the hanger rods of the boiler, 
as shown in Fig. 2, to prevent the 
cover’s being forced away from the 
boiler by expansion. 

The cover has been designed to re- 
place the usual combustion chamber 
arch, and in the case of extensive 
boiler repairs it can be swung out of 
position and replaced when the work 
has been completed. This feature ob- 
viates tearing out the arch and re- 
building it later. It also gives ready 
access to the rear end of the boiler. 

The soot blower consists essentially 
of a horizontal steam manifold that is 
fitted with a number of nozzles (one 
for each vertical row of tubes) and 
arranged to move up and down parallel 
to the end of the boiler. The vertical 
nozzles have a single orifice at their 
lower end and pass down into the com- 
bustion chamber through specially de- 
signed openings in the cover. The 


manifold is supported from a 
framework as clearly 
Figs. 1 and 2. 

In normal position the manifold is 
raised so that the nozzle tips come to 
rest inside the combustion-chamber 
cover, thus protecting them from direct 
contact with the gases. 

In operation the manifold is lowered 
so that the blower tips drop to a posi- 
tion opposite the first horizontal row 
of tubes, steam is turned on and each 
tube in the row is blown simultaneously. 
The manifold is lowered until each suc- 
ceeding row is blown and is then raised 
to its normal position. The blower 
manifold is raised or lowered by means 
of a windlass located at any convenient 
point adjacent to the boiler as illus- 
trated in Fig. 2. Control of the steam 
is also had from this point by a cable 
attached to a counterweighted valve. 
An indicator attached to the cable 
shows the position of the nozzles in re- 
lation to the tubes at all times. 


pipe 
illustrated in 


Gifford-Wood Portable 
Flight Conveyor 


A recent addition to the line of coal- 
handling machinery manufactured by 
the Gifford-Wood Co., Hudson, N. Y., 
is the portable flight conveyor illus- 
trated herewith. 

The conveyor has a capacity of one 
ton per minute and is designed to 
handle practically all classes of coal 
and other loose or lumpy material and 
will handle lumps up to 20 in. in size. 
































Conveyor will handle fines and lumps 
up to 20 in. in size 


The trough is 20 in. wide and 24 ft. 
long over all. The conveyor is driven 
from the top or discharge end through 
sprocket chains, by a 3-hp. motor or 
5-hp. gasoline engine as desired. The 
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Fig. 1—Flue blower and cover in position 
at rear end of boiler 


Fig. 2—Control for the blower is placed at a 
convenient point adjacent to the boiler 
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driving unit is built onto the conveyor 
as part of the construction and is 
totally inclosed. The operation of the 
machine is controlled by means of a 
switch and lever conveniently located 
on the side of the machine. The tread 
wheels are 4 in. wide and 48 in. in 
diameter. The lifting mechanism is 
geared, making the slope of the ma- 
chine readily adjustable. 


Defender Draft Regulator 


In Fig. 1 is shown a furnace draft 
regulator of the inverted hollow bell 
or gasometer type recently developed 
by the Defender Automatic Regulator 
Co., St. Louis, Mo. 

The regulator is especially adapted 
to controlling the draft over the fire 
on forced-draft stoker-fired boilers by 
regulating the speed of the forced- 
draft fan where onc fan is furnished 
for each stoker or by controlling a 
damper between the fan and _ stoker 
where one fan is furnished to supply 
the air to several furnaces. 

The regulator is connected to the 
furnace with a 13-in. pipe, and the 
desired draft is controlled by adjusting 
the weight on the lever. A draft gage 
is built onto the front of the instrument 
to show the draft over the fire. 

It will be seen from the illustration 
that the operating cylinder is placed 
on the right-hand side of the regulator. 








Fig. 2—Chronometer valve used with 


This can, however, be used on the left- 
hand side if desired, each regulator 
being drilled and tapped on both sides. 
A small hand lever is provided so that 
the pilot valve of the water cylinder 
can be operated independently of the 
regulator when work is being done on 
the regulator or for increasing the 
draft over the fire in advance of an 
increase in load or decreasing the draft 
* previous to a decrease in load, 
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A needle-point valve is furnished on 
the inlet water connection so that the 
speed of the piston may be regulated 
as desired. 

A special type of chronometer valve 
shown in Fig. 2 is furnished with the 
instrument for inserting in the steam 
line when the regulator is used for con- 
trolling the speed of stoker or fan 
engines. 


Filtrator Treatment of 
Boiler Water 


A type of filtrator for treating 
boiler water that has been used quite 
extensively in Great Britian and 
Europe, and particularly in the Russian 
Navy, is now being introduced in this 
country by the Filtrators Co., 96 Lib- 
erty St., New York City. 

The accompanying sketch shows a 
partial section of the filtrator and the 
method of connecting it to the boiler. 
The cast-iron ribbed cylinder, which is 
placed a suitable distance above the 
boiler, contains a_ perforated shell 
charged with flaxseed in prescribed 
quantities. Steam from the boiler 
passes to the filtrator, where it per- 
meates the flaxseed and condenses, ex- 
tracting from it a colloidal substance 
which passes into the water of the 
boiler by gravity. The pressure in- 


side the filtrator is at all times equal | 


to the working pressure on the boiler, 
and the production of the emulsion is 
therefore quiet and constant. In the 
boiler the emulsion envelops or films 
the particles which are thrown into 
suspension when the water is heated 
and which would nor- 
mally form scale. This 
film prevents the par- 
ticles from adhering to 
one another or to the 
boiler shell. The coated 
particles gradually settle 
to the bottom and are 
ejected from the boiler 
in the regular blow- 
downs. An _ additional 
characteristic is claimed 
for the emulsion: Where 
there is an old deposit 
in the boiler, the emul- 
sion penetrates the 
cracks and gets between 
the deposit and _ the 
metal, gradually loosen- 
ing the scale, which is 
then thrown off by the 
circulation of the water 
in the boiler. 

The emulsion extracted 
from the flaxseed is 
chemically neutral, and 
its action is said to be 
purely mechanical. The 
filtrator method of slow 
steam permeation 
through the flaxseed ap- 
pears to leave the shell of the flaxseed 
unbroken. This shell contains the oil, 
and it is said that analyses have shown 
that flaxseed containing 40 per cent of 
oil before filtrator treatment still con- 
tained 394 per cent oil after being ex- 
hausted, which tends to show that no 
oil leaves the flaxseed, only the emul- 
sion from the outer shell being intro- 
duced into the boiler water. It is 
further claimed that the filtrator is espe- 
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cially adapted to the treatment of salt 

water and that it has found extended 

use in the marine service since it per- 

mits the use of salt water for makeup. 
a 3 2 = 








noe 9¢ 
90999950 








Partial section of filtrator and method 
x of. connecting to boiler 


The perforated shell with the ex- 
hausted flaxseed is removed at regular 
intervals and is replaced by the spare 
container with a new charge. 


Sarco Steam Trap 


Simplicity is a feature of a thermo- 
statically operated trap recently de- 
veloped by the Sarco Co., New York 
City. The moving part consists of a 
bronze tube of seamless construction 
with helical corrugations to which a 
needle valve is attached. The trap is 
designed for use over a range from 
0 to 100 lb., and is adjusted at the 
factory for these conditions. The body 
of the trap is made of bronze, and for 
high pressure the valve heads and seats 
are of monel metal. 























Sarco No, 9 Trap 
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Are Welding and Cutting Manual. 
Published by General Electric Co., 


Schenectady, N. Y., 1924. Cloth; 
8x104 in.; 137 pages; 168 illustra- 
tions. Price, $1. 


This book deals in a practical way 
with some of the applications of elec- 
tric are welding and provides a simple 
and logical method by which one may 
acquire a certain familiarity with this 
class of welding. The work is divided 
into three parts. In the first general 
information on are welding is given. 
Forty-three lessons on welding and 
cutting are given in the second part. 
Applications of are welding are treated 
in the third part. The book is pro- 
fusely illustrated with examples of 
welds and how they are made. This 
manual should prove of valuable as- 
sistance in all industries and trades 
where are welding is used. 


Fluid Meters, Their Theory and Ap- 
plication.—Part I. Report of A.S.M.E. 
Special Research Committee on Fluid 
Meters. Published by the American 
Society of Mechanical Engineers, 29 
West 39th St., New York City. 
Paper; 8x10%4 in.; 87 pages. Price 
$2 ($1.75 to A.S.M.E. members). 
The A.S.M.E. Special Research Com- 

mittee on Fluid Meters, which prepared 
this report, was appointed and organ- 
ized in 1916. The investigations were 
continued until November, 1922, when 
the first draft of present report was 
submitted to the Research Committee. 
After discussion of the galley proofs, 
during the 1923 spring meeting of the 
A.S.M.E., in accordance with the So- 
ciety’s usual procedure, the report was 
finally issued in its present form. 
Headed by R. J. S. Pigott, and with 
sixteen members representing the 
manufacturers and users of meters, 
the report approaches the task in a 
business-like manner. A fundamental 
classification of meters is arrived at, 
and these are illustrated by simple 
sketches, ete. The value of the work is 
increased by an extensive bibliography 
of articles and books on fluid meters. 


Circuit Troubles and Testing. By Ter- 
rell Croft. Published by McGraw- 
Hill Book Co., Ine., 370 Seventh 
Ave., New York City, 1924. Cloth; 
54x8 in., 224 pages; 237 illustrations. 
Price, $2.50. 

Locating trouble in: electric circuits 
is an important part of every electrical 
worker’s duties. The kinds of trouble 
and the methods of locating them 
under all manner of combinations of 


defects that may occur on electric 
circuits are by no means a simple 
proposition. For detecting these faults 


a great variety of devices have been 
evolved, both of homemade and com- 
mercial products. In this book the 
author has not only gone into the 
problem of locating faults on electric 
circuits, but he has also given descrip- 
tions of the testing equipment and how 
it operates. 





The work is divided into six chap- 
ters: Instruments and devices for mak- 
ing tests; locating faults in multiple 
transmission and distribution circuits; 
locating faults in interior wiring cir- 
cuits; locating faults in series circuits; 
insulation resistance testing; and de- 
termining polarity. No attempt has 
been made to deal with faults in elec- 
trical machinery and control equipment, 
the treatment being devoted to overhead 
lines, underground cables and interior 
distribution circuits. The subjects 
have been treated from the practical 
man’s point of view, and liberal use 
has been made of illustrations to render 
the explanations and descriptions easily 
understood. 


How To Build Up Furnace Efficiency. 
By Jos. W. Hays. Published by the 
author at Michigan City, Ind. Size, 
5x7 in.; 534 pages; illustrated. Price 
$2.75 up according to binding. 

This book is the outcome of the ad- 
monition by the editor of an engineer- 
ing magazine that the material that 
the author was producing was “too 
technical.” This led to the publication 
of a small pamphlet under the present 
title in 1908. Succeeding and larger 
editions followed. The present, count- 
ing foreign editions, is the seventeenth 
complete publication and the 120th 
thousand. 

This is a striking demonstration of 
the demand for technical information 
in a popular form, in the language of 
the boiler and engine room. Technical 
engineering knowledge can be con- 
veyed to those whose mental outfits 
do not include advanced mathematics, 
chemistry and physics. It was not that 
Mr. Hays’ earlier articles were “too 
technical,” although we may have been 
the ones who used that expression, but 
they were probably too abstruse. In 
this book he gets over all the technical 
information necessary to the practical 
operation of a boiler room in such a 
way that the operator of limited educa- 
tion can understand and absorb and 
usefully apply it. If what is in this 
book were ‘in the heads of those who 
are burning the country’s fuel, it 
would mean a saving of millions of tons 
of coal and millions of dollars per 
year. It should be studied by the 
stoker who wants to become a fire-room 
superintendent; it should be given to 
his firemen by the manager who wants 
to save coal. 


Electricity Supply Costs and Charges. 
By H. M. Sayers. Published by The 
Electrical Review, Ltd., London, 
England, 1924. Paper; 4%x74 in.; 
80 pages. Price, 60 cents, net. 

This little book has been written 
primarily to establish a mathematical 
expression to show the effect of load 
factor and diversity factor upon the 
cost of generating and distributing 
electrical energy. In carrying out this 
work the author has gone into such 
subjects as capital charges, stand-by 
charges, load factor and maximum 
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demand; diversity factor; differentia- 


tion of station costs; distribution 
costs; administration and general ex- 
penses; and the relation of costs and 
prices. To each of these subjects a 
chapter has been devoted. The inves- 
tigation of charges and cost advocated 
are of a more detailed character than 
is customary, but they are already 
practiced by some successful engineers. 
All the data required are useful for 
economic control, and it is the author’s 
opinion that it is worth much more 
than it costs to obtain, as it enables 
one to know definitely what are present 
costs for any class of load, how they 
will be altered by loading conditions, 
what rates will be remunerative under 
stated conditions, and the kind of new 
business that is desirable to improve 
conditions on the system. Although 
this little book expresses a_ British 
point of view, it contains much to ree- 
ommend it to those interested in rates 
for electrical service. 


Superpower. By Lemar T. Beman. 
Published by H. W. Wilson Co., 958 
University Ave., New York City, 
1924. Cloth; 5x74 in., 89 pages. 
Price, 90 cents. 

In this book is given a bibliography 
of some 200 articles on superpower that 
have appeared in various publications 
during the last four years. Articles 
that have been written on this subject 
by Secretary Herbert Hoover, E. A. 
Holbrook, W. S. Murray, Morris L. 
Cook, Sir Adam Beck and Governor 
Gifford Pinchot, are published in full 
or in part. To those who are inter- 
ested in making a study of superpower, 
this little book should be a_ handy 
reference. 


Dampf-Und Gas-Turbine (Steam and 
Gas Turbines). By A. Stodola, pro- 
fessor in the public technical institu- 
tion of Zurich, Switzerland. Sixth 
Edition. Published by Julius Springer, 
Berlin, Germany, 1924. Cloth; 8x104 
in.; 1,140 apges, 1,175 illustrations 
= 13 tables and diagrams. Price, 

15. 


This sixth edition of Stodola’s classic 
on steam and gas turbines is a practi- 
cally unchanged impression of the fifth 
edition (1921) with the addition of an 
appendix of 32 pages covering later 
developments. An enlarged total-heat- 
entropy diagram extends to the critical 
pressure and 868 deg. F. Those who 
already have the fifth edition may 
obtain the appendix and diagrams as a 
separate small volume. 


Estimation of Underground Oil Re- 
serves by Oil-Well Production Curves. 
By Willard W. Cutler Jr., Government 
Printing Office, Superintendent of Docu- 
ments, Washington, D. C. Price 2) 
cents. This bulletin reviews, in the 
light of recent experience, the use of 
production-decline curves in estimating 
the future production of oil from welis. 
It deals with the estimation of the re- 
serves of recoverable oil in properties 
already producing or in those adjacent 
to them, takes cognizance of the 
physical laws governing expulsion of 
oil from oil sands, and shows how the 
production-decline curve can be made 
to utilize these laws in estimating re- 
serves and rates of production. 
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Senate Transcribes Circles Legislating on 
Muscle Shoals 


Underwood Measure Finally Adopted—Jones Commission Plan Defeated 
—Norris Goverment Bill Turned Down 


FTER SIX weeks of debate the 

Senate, on Jan. 14, disposed of 
Muscle Shoals legislation by adopting 
the Underwood proposal to lease the 
government’s property to private enter- 
prise or, in the event of failure to se- 
cure a lessee, to place the properties in 
the hands of a corporation whose 
entire capital stock would be purchased 
by the government. 

The final vote on the Underwood sub- 
stitute was 50 to 30. Prior to the vote, 
Senator Underwood had altered the 
fertilizer requirements of his bill, sub- 
stituting therefor the Norris proposal 
to undertake work first on an experi- 
mental scale. It is believed, however, 
that the Underwood bill is still so dras- 
tic in its requirements as to make im- 
probable any exercise of the oppor- 
tunity offered private industry. It is 
expected that the bill will be altered in 
conference so as to appeal more to 
those interested in leasing the proper- 
ties. 

The Senate’s final action came only 
after spectacular and almost unpre- 
cedented parliamentary procedure. An 
amendment by Senator Wadsworth, of 
New York, proposing to refer the en- 
tire question to a commission with 
power to make final disposition of the 
properties was voted down overwhel- 
mingly. The Senate then agreed to the 
Jones amendment, which provided for 
the reference of the whole question to a 
commission to be composed of the Sec- 
retary of War, the Secretary of Agri- 
culture and a third person to be ap- 
pointed by the President. The amend- 
ment also authorized the construction 
of dam No. 3. 

Senator Norris then proposed as a 
substitute for the Jones amendment 
his original bill. To the surprise of 
all concerned, including Senator Nor- 
ris, the Senate, after having voted 
down the Norris proposal in committee 
of the whole, voted for the Norris sub- 
stitute. It was at this point that Sena- 
tor Underwood inserted a new Section 


4 in his bill and proposed it as a sub- 
stitute for the Norris proposition. 
Senator Norris promptly made a point 
of order against the Underwood sub- 
stitute. The point of order was not 
sustained, but Senator Norris appealed 
from the decision of the chair. Ex- 
tended debate followed, but finally the 
Senate sustained the ruling of its pre- 
siding officer. 

In the meantime, the Jones amend- 
ment was altered so as to provide for 
the reference of the entire question to a 
commission of five to be appointed by 
the President, the commission to report 
to Congress, which would take final 
action. This proposal was expected to 
appeal to the Senate as the best solu- 
tion of the matter, but was lost. Sena- 
tor McKellar proposed the substitution 
of a modified Norris plan, but this also 
was defeated. 

The final vote on the Underwood 
measure seems to confirm the belief 
that it had the unqualified support of 
the administration. The legislation now 
is before the conferees. It is practi- 
cally certain that the House conferees 
will favor the Underwood bill. 


National Engineering Museum 
Planned 


A National Museum of Engineering 
and Industry has been talked of for 
some time and recently the plan has 
been advocated in a booklet, put out by 
an incorporated association, secretary, 
H. F. J. Porter, 29 West 39th St., 
New York City. The scheme has the 
tentative approval of the federal 
authorities. It provides for a central 
museum in Washington, D. C., with a 
chain of sectional branches in indus- 
trial centers throughout the country. 
It is intended to have the museum 
under the direction of the Smithsonian 
Institution and that the central museum 
will receive exhibit articles from the 
government offices, such as the Patent 
Office, the Bureau of Standards, De- 


partment of Commerce and Labor, etc., 
depicting the dramatic evolution of en- 
gineering and the industries. The sug- 
gested location for the building is in 
the Mall opposite the National Museum 
and the suggested type of building is 
given in the accompanying drawing. 


Carboscope Discovers Ash 
Content of Coal 


An instrument called a carboscope 
has been devised by Messrs. Kemp, 
M’Laren and Thomson, of Edinburgh, 
according to The Engineer, by means of 
which, it is said, the ash content of coal 
can be quickly estimated. It employs 
the principle that carbonaceous ma- 
terials are more transparent to X-rays 
than are ash and other dirt. 


Poor Power Plants 
Found in Hotels 


Generally speaking, the hotel indus- 
try is in a deplorable condition so far 
as its power and heating departments 
are concerned, Egbert Douglas points 
out in the Mid-West Hotel Reporter 
Vol. XVIII, No. 28, p. 3. There are 
great opportunities for cutting costs in 
these departments and he urges the 
reorganization of poorly designed or 
poorly operated plants so as to result 
in their more economical management. 


Distributors of Commodities 
Hold Conference 


Reduction of the margin between the 
farmer and the manufacturing pro- 
ducer on one side and the consumer on 
the other was laid down as the out- 
standing problem of distribution today 
by Secretary of Commerce Hoover at 
the opening session of the national dis- 
tribution conference, at the Chamber 
of Commerce of the United States. 

The object of the conference, he said, 
is to facilitate studies of costs and 
methods, to bring distributors together 
for a solution of their common prob- 
lems and as a result of the discussion 
to arrive at ways and means finally 
for establishing the most economical 
forms of distribution. He explained 


that the conference is not a conference 
of the Chamber but of the distributors 
of the United States. 





























Front view of the proposed National Museum of Engineering and Industry to be erected at Washington, D. C. 
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Assigned Cars at Bituminous 
Mines Abolished 


After exhaustive study on rehearing, 
the Interstate Commerce Commission 
on Monday, Jan. 12, reaffirmed its pre- 
vious decision abolishing the use of 
assigned cars at bituminous coal mines. 
The decision is to become effective 
March 1. Chairman Hall and Commis- 
sioners Potter and Cox dissented. 


Governor Baxter Denounces 
Superpower 


In Governor Baxter’s farewell mes- 
sage to the citizens of Maine he ex- 
pressed himself as opposed to the super- 
power plan advocated by Secretary 
Hoover, according to press reports. He 
declared that it would benefit every 
state except Maine, which faced only 
an attempt to drain her natural re- 
sources. He stated two principles as 
to Maine water power: 

“First, the retention in Maine of the 
hydro-electric energy generated within 
the state, and, second, the retention by 
the state of its ownership of its few 
remaining water resources.” 

He favored state development of 
water storage in lakes and reservoir 
basins and the sale of electric energy 
generated on public power sites. He 
accused the water-power corporations 
of inconsistency in their propaganda 
and dismissed the vhrase “public con- 
trol” as indulgence of corporations 
“which want no control.” 


Gas Explosion in Boiler at 
Long Beach Kills Four 


A serious accident causing the loss 
of four lives and the injury of fifteen 
men resulted from the explosion of an 
accumulation of fuel gas under one of 
the large boilers in the new Long Beach 
steam plant of the Southern California 
Edison Company on January 12. The 
damage to the boiler setting and the 
building will amount to about $20,000. 
The boiler under which the explosion 
occurred had not yet been placed in 
service but was being warmed up with 
about one-sixth of the fuel necessary to 
earry full load. For some reason the 
fires had been turned out without prop- 
erly closing the valves. An attempt to 
relight the fire caused an explosion of 
the accumulation of natural gas being 
fired. The brickwork of the boiler 
setting will have to be rebuilt in addi- 
tion to other repairs. About half the 
windows in the boiler room were blown 
out or damaged. 

There was practically no damage to 
the other boilers in the plant or to the 
building or apparatus or to the steel 
supporting structure of the boiler 
proper. At the time of the explosion a 
steam pressure of 250 lb. was being 
carried, but there was no _ escaping 
steam or damage from burns or fire. 
With the exception of the necessity of 
rerolling a few tubes there was no 
damage to the boiler proper. The per- 
sonal injuries were caused by the force 
of the explosion and falling material. 
Many of the casualties were due to the 
large number of construction men 
working in the vicinity of the boiler at 
the time. 

The plant was placed back in service 
about five hours after the explosion. 
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Bonus Systems Discussed 
by Plant Engineers 


The practical working of a simplified 
boiler-room bonus system was explained 
by John H. Damon at a meeting of the 
Plant Engineers Club in Boston on 
Jan. 14. This unique organization 
holds meetings from time to time, at 
which problems of plant engineers are 
discussed informally. 

Mr. Damon ascribed the success of 
the system that has been in operation 
two and one-half years at his plant to 
its extreme simplicity and the avoid- 
ance of opportunities for controversy 
or misunderstandings. The plant con- 
tains water-tube and horizontal return- 
tubular boilers totaling about 30,000 
sq.ft: of heating surface. 

The “co-operative plan,” as it is 
called, was first presented to the boiler- 
plant employees in the form of a brief 
bulletin in which the company agreed 
to divide the savings with the force on 
a basis practically equivalent to a 
“fifty-fifty” split. It was not con- 
tended, by Mr. Damon, that this ratio 
was suitable for other plants, the per- 
centage given to employees. being 
naturally less in larger plants where 
more coal is burned per boiler-plant 
employee. 

While the plan was devised to give 
an approximately equal division of the 
savings, the actual agreement was 
drawn up as follows: An equivalent 
evaporation “from and at 212” of 10.3 
lb. per pound of 14,500 B.t.u. coal was 
set as a standard. Where half coal 
and half oil were burned, the standard 
was 10.7 lb. equivalent evaporation per 
14,500 B.t.u. For less than half oil a 
standard between these two limits was 
picked from a chart with a straight- 
line relation. 


No ALLOWANCE FOR VARIATIONS 


For simplicity the blow-down was 
arbitrarily fixed at 14 per cent, evapora- 
tion being measured by a feed-water 
meter. For the same reason no allow- 
ance was made for variations in load 
or price of fuel, the management and 
force assuming an equal gamble in 
these respects. 

The only provision was that the 
agreement would be subject to change 
if there was a radical change in plant 
or conditions. 

Good faith all around was assumed 
and the attention of the force was 
called to the necessity of playing fair 
on blow-down and the use of steam for 
soot blowing. Excessive blow-down 
was, to some extent, provided against 
by recording thermometers on_ the 
blow-down connections. 

The bonus, which is figured and dis- 
tributed weekly with the pay check, is 
14 hours pay for each 0.1 lb. by which 
the equivalent-evaporation exceeds the 
standard. This applies equally to all 
workers who are in a position to affect 
boiler-room economy directly or indi- 
rectly. The assumption that the am- 
bitious workers would prod along the 
others has worked out in practice, ac- 
cording to Mr. Damon. No penalty is 
exacted for failure. 

Mr. Damon reported an average 
bonus of about 6% per cent for 1924, 
the value of the fuel saved being about 
double that of the bonus. 
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To allow for a higher factor of 
evaporation on the boilers supplying 
superheated steam to engines, the total 
feed water measured by a single ac- 
curate meter is split into two parts 
proportional to the readings of flow 
meters on the two sets of boilers. 

The standard evaporation was fixed 
from a study of average performance 
for several preceding years. 

About 15 per cent of the fuel used 
is waste from the manufacturing 
plant. This is accurately weighed and 
figured as the equivalent coal on a 
B.t.u. basis. 

Mr. Damon stated that the system 
was working satisfactorily, its cost 
being very small and the labor turn- 
over in the boiler room only two men 
in two and one-half years. He felt 
that attempts to compute a bonus daily. 
might fail because of variations of 


water level, etc., from day to day. 
Such unavoidable variations become 
unimportant in a week’s run. The 


weekly basis has the additional advan- 
tage of corresponding with the normal 
pay period. 

Among the interesting points brought 
out in the discussion was the fact that 
counters on the stoker plungers had 
checked bunker measurements of coal 
consumption within 14 per cent. At- 
tention was called to the advantage of 
hiring a separate man to maintain in- 
struments and record data. The total 
cost of record keeping, including the 
maintenance and capital charges on 
the instruments, was given as 1.6 per 
cent of the fuel bill for this plant. 


Farmington River To Have 
Power Dam 


A new electrical power project to cost 
about $1,000,000, in which the Farming- 
ton River is to be harnessed at Rain- 
bow in the town of Windsor, it to be 
undertaken immediately by the Farm- 
ington River Power Co., the majority 
of whose stock is owned by the Stanley 
Works of New Britain, Conn. 

Most of the power, which is estimated 
at 8,000,000 kw., is to be used at the 
Stanley Works in New Britain. The 
erection of a large dam will create a 
lake some 334 miles long and inundate 
considerable waste land in the neigh- 
borhood of Poquonock, the press reports. 


Oil Men Appoint Committee 
To Co-operate on Conservation 


Secretary Work, as chairman of the 
Federal Oil Conservation Board, re- 
cently created by President Coolidge, 
addressed a letter to the leaders of the 
oil industry on Jan. 12, inviting them 
to furnish the Board with constructive 
suggestions for the best use of the 
nation’s reserves of oil and gas. 

With a view to co-operating with the 
Board, a_ special committee was 
named on Jan. 13, by J. Edgar Pew, 
Dallas, Tex., president of the board of 
directors of the American Petroleum 
Institute, in session at Atlantic City. 

The appointment of the prominent 
oil men on the committee followed the 
adoption by the Board of Governors. of 
the Institute of a resolution. approv- 
ing the President’s action and assur- 
ing “cordial co-operation” with the fed- 
eral investigating board. 
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Diversion of Hudson Bay 
Water to Lakes Feasible 


Engineers of the Ontario Hydro- 
Electric Power Co., after an investiga- 
tion, have reported favorably as to the 
feasibility of the proposal to divert the 
head-waters of the Albany River from 
the Hudson Bay watershed southward 
into Lake Nipigon. They estimate that 
this diversion will increase the flow in 
the Nipigon River to twice its present 
amount and that in addition to increas- 
ing the output at the present plant at 
Cameron Falls, it would make possible 
the development of power at Virgin 
Falls, Pine Landing, and Camp Alex- 
ander. 

The estimated cost of the work of 
diverting the waters is $1,000,000. 


New York State Mayors Make 
Recommendations 


The Advisory Committee of the New 
York State Conference of Mayors, of 
which Mayor M. P. Neal of Oswego 
is chairman, at a meeting at Albany 
on Jan. 8, adopted a program of legis- 
lative recommendations chief among 
which is state development and distri- 
bution of hydro-electric power; creation 
of a joint legislative committee to study 
legislative needs of villages; permis- 
sive legislation authorizing the various 
municipalities to construct, lease, own 
and operate public utilities; amend- 
ments to public-service commissions 
law; certain amendments to the home- 
rule law; and a new gasoline tax-provi- 
sion; all of which will be transmitted to 
the Governor and printed copies of such 
recommendations conveyed to the mem- 
bers of the legislature. 


Opposes Exporting of 
Canadian Power 


Premier L. A. Taschereau, of Quebec, 
declared on Jan. 13, before the Quebec 
Legislative Assembly, according to 
press reports, that to permit the export 
of electric power to the United States 
and then suddenly to cut off such power 
when Canadian industry needs it is im- 
possible in practice. 

The Premier’s remarks were re- 
garded as important, as American cap- 
ital is being interested in the develop- 
ment of water power at Carillon about 
30 miles from Montreal. 

The Premier is reported as saying 
that “We are told that we have an ex- 
cess of power which is a marketable 
merchandise, and why not sell it where 
we can find a market? The same objec- 
tion was raised twelve years ago when 
we prohibited the exportation of wood 
cut on crown lands. That prohibition 
was the salvation of our Province. But, 
is electrical energy truly a merchandise 
in the common sense of the word? I 
claim it is not. Those who want our 
power outside the Province will not buy 
it from day to day as they buy wood, 
fish or wheat. They demand long-term 
contracts. Can it truly be believed that 
the power that lights a city, moves 
trains, is the basic factor of industries, 
and the driving force of water works 
_can be shut off at will? Such a step 
would constitute a casus belli. Let us 
not have any illusions in the matter.” 
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Niagara Falls Could Produce 
2,500,000 Hp. More Power 


Two and a half times more power 
than is now developed can be developed 
at Niagara Falls and an adequate 
scenic effect still be maintained is the 
statement made by Dr. Samuel S. 
Wyer, associate in mineral technology 
of the Smithsonian Museum, in a mono- 
graph issued on Jan. 15, dealing with 
the power possibilities and preservation 
of the great falls. 

The monograph goes into some of the 
controversial points relative to the 
radically different methods of render- 
ing electric service to the public on 
both sides of the Niagara River, and 
deals with some of the factors behind 
rate making in the government-operated 
Ontario system, as well as with the rate 
structures of the privately owned but 
government regulated electric-power 
systems on the American side of the 
Falls. 

“Contrary to popular opinion, there 
is nothing magical about water power. 
It is worth just what can be gotten 
out of it in competition with electric 
power generated from coal, and coal 
represents only a small part of the 
total power cost to the public. Every 
water power development must ulti- 
mately answer the question: ‘Will or 
does it pay?’ The Canadian side of 
Niagara Falls—carrying 94 per cent of 
the water—is rapidly, by nature’s own 
means, destroying itself, and mere non- 
use of the water is not preservation. 
Two and one-half times more power 
than is now developed can be developed 
and still maintain an adequate scenic 
effect.” 

Doctor Wyer devotes one section of 
his work to a comparison of American 
and Ontarian electric service. 

“In Ontario,” he says, “the govern- 
mentally owned system sells electric 
service to domestic customers at rates 
considerably below those prevailing in 
the United States, because govern- 
mentally owned property is exempt 
from taxation. This means a gain to 
the electric consumer of about 10 per 
cent, with, however, a corresponding 
loss to the taxpayers, as compared with 
conditions in the United States; the do- 
mestic electric rates are below cost and 
the loss is made up in part by higher 
rates for power consumers than pre- 
vailing in the United States, which 
places Canadian industry at a disad- 
vantage; part of the cost comes directly 
out of the Province Treasury in the 
form of contributions and subsidiaries, 
and part of the cost has been delayed 
by not making provision for adequate 
sinking fund to retire the bonds as they 
mature, thus placing the burden on a 
future group of consumers, or on the 
public generally, to be met out of gen- 
eral taxation of the entire Province. 

“In the United States the privately 
owned but governmentally controlled 
systems sell electric service to domestic 
consumers at rates higher than those 
prevailing in Ontario because, since the 
property is taxed, the tax comes from 
the consumer, and this alone makes a 
difference of about 10 per cent over and 
above the average cost that would pre- 
vail if the properties were tax free, as 
in Ontario. In the United States the 
electric power utilities paid approxi- 
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mately $135,000,000 in local, State and 
Federal taxes in 1923. 

“Under the scheme of governmental 
regulation in the United States the 
rates correspond substantially to the 
cost of the service. The domestic con- 
sumer’s cost per kilowatt-hour is more 
than the industrial consumer’s. This, 
of course, means that the domestic rate 
per kilowatt-hour is higher than the in- 
dustrial, but it also results in giving the 
United States industrial consumers 
lower rates than the industrial con- 
sumers in Canada, thus giving United 
States manufacturers an advantage 
over Canadian manufacturers. 

“Under the scheme of governmental 
regulation in the United States the 
capital invested is not retired, and fre- 
quently bonds are refunded. However, 
the income received from the public in 
any normal plant provides for at all 
times maintaining the integrity of the 
property value. There are no contribu- 
tions from the public treasury at pres- 
ent, or any obligations that must be 
met out of the public treasury in the 
future. That is, the United States gov- 
ernmentally regulated method is based 
on the principle of pay as you go, with- 
out any deferred debt for the future.” 


British Engineers Doubt Oil 
Supply Exhaustion 


Long before the existing resources 
of fuel oil become exhausted chemists 
will be obtaining synthetic mineral oil 
from artificial coal, was the belief ex- 
pressed in a paper read in London be- 
fore members of the Institution of 
Petroleum Technologists by Alfred W. 
Nash and H. G. Shatwell, according to 
press reports. 

Artificial coal of a kind has, they 
explained, already been produced by 
heating cellulose with water to a tem- 
perature of 340 deg. C. under a pres- 
sure of 200 atmospheres. The produc- 
tion of the synthetic oil from coal they 
expect to be done by hydrogenation, a 
process first patented in 1914. It con- 
sists of mixing finely powdered coal 
with mineral or tar oil, and then heat- 
ing the mixture for several hours under 
pressure with hydrogen. The coal ab- 
sorbs the hydrogen, while the mineral 
or tar oil keeps the oil from the hydro- 
genized coal in solution when the com- 
pound cools. 

While the prospect of synthetic oil 
from artificial coal is thus not far from 
being a commercial possibility, Mr. 
Nash and Mr. Shatwell do not think 
there is any likelihood of the existing 
fuel-oil deposits of the world being ex- 
hausted for many generations. Even 
in the fields now being exploited more 
oil is left below than is brought to the 
surface, and they believe it will sooner 
or later be found possible to extract 
this oil, either by draining it into gal- 
leries or by the use of solvents. 

Mr. Nash and Mr. Shatwell are also 
by no means certain that the formation 
of new free oil deposits is not actually 
going on naturally at the present day. 
They assert that the problem of the 
origin of petroleum is no nearer solu- 
tion than it was in 1868, when the 
theories of Henkel (1725) and Hagnet 
(1794) began to receive serious atten- 
tion. They feel nevertheless that al- 
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though there need be no anxiety in 
regard to the world’s oil supplies, it is 
“our duty to probe every possible ex- 


pedient for the conservation 
and supplementing of our existing sup- 
plies of fuel.” 


Brussels to Hold Commercial 
Fair in 1925 


The City of Brussels, Belgium, is to 
hold its sixth official Commercial Fair 
from March 25 to April 8, in the gar- 
dens and halls of the Cinquantenaire. 
Full particulars about the official regu- 
lations of the Fair can be obtained by 
addressing the Executive Committee at 
19 Grand’Place Brussels, or the Belgian 
Consulate at 25 Madison Ave., New 
York City. 


Another Diesel-Operated Ship 
Launched 


The activity in building ships of the 
Diesel type is greater than is commonly 
supposed. The “Gripsholm,” some 3,000 
tons larger than the “Aorangi,” de- 
scribed in the Dec. 23, 1924, issue, page 
1038, has just been launched in Europe 
and will be placed in commission early 
in the present year, according to the 
newspapers. She accommodates 1,000 
passengers and will sail between New 
York and Scandinavian ports. Her size, 
23,000 tons, will call attention to her 
even in New York Harbor. It is re- 
ported that several foreign lines are 
planning even larger boats driven by 
Diesel engines for transatlantic service. 


Pit River Developments 
Progressing 


The Pacific Gas & Electric Co. is 
planning a construction program which 
will call for an expenditure of $33,721,- 
000 for electric development and ex- 
tensions, of which amount $17,821,000 
will be spent in the year just beginning. 

Pit No. 3 of the chain of hydro- 
electric developments on Pit River will 
be in operation early in July, it is 
announced, and will add a million kilo- 
watt-hours to the company’s output. 

Pit No. 4 will be started before Pit 
No. 3 is in operation, it is stated. Pit 
No. 4 is to have four miles of tunnel, a 
big diversion dam, a surge chamber, 
three penstocks lines and a power house. 
It is said that $2,500,000 of the $15,- 
000,000 that Pit No. 4 will cost is to 
be spent in 1925. 


British Want Aleohol for 
Motor Fuel 


The British Power Alcohol Associa- 
tion and others interested in alcohol as 
a motor fuel, have recently submitted 
a scheme to the British government for 
the development of a supply of vege- 
table gasoline, according to press re- 
ports. One of the serious obstacles to 
the use of alcohol for motor power is 
the age long restrictions that have 
hedged about alcohol. The alcohol for 
motor fuel as outlined would be de- 
natured so effectively that it would be 
suitable for pouring into tanks only. 

The scheme which the Power Alcohol 
Association has submitted to the Brit- 
ish government promises to put power 
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alcohol on the market within the next 
ten years in sufficient quantities and at 
a sufficiently low price to enable it to 
compete with gasoline. The scheme is 
linked in with the Beet Subsidy Bill, 
as it is proposed to make the alcohol 
in connection with the making of beet 
sugar, and the government has been 
asked to subsidize the raw material for 
a system of co-operative stills until the 
infant industry has become strong 
enough to stand on its own feet. 


W. D. Hoxie, of Babcock & 
Wilcox, Dies 


News has just been received of the 
death on Jan. 12, from heart trouble, 
of William D. Hoxie, vice-chairman of 
the Babcock & Wilcox Co. He had 
sailed on Jan. 3 from New York on the 
“Southern Cross,” with his wife and 
niece for a trip to South America. The 
steamer arrived in Rio de Janeiro Jan. 
15, and the body will be brought back 
on the “Western World,” leaving there 
Jan. 21. 

He was born July 1, 1866, in Brook- 
lyn, N. Y., and received his preliminary 
education in the public schools there. 
Having marked mechanical aptitude, he 
took the course at Stevens Institute of 
Technology and was graduated as a 
mechanical engineer in 1889. In that 
year he became connected with the Bab- 
cock & Wilcox Co., and his whole active 
life thereafter was spent in its service, 
where there was every opportunity for 
his remarkable talents as an engineer. 
In due course he was made vice-presi- 
dent of the company and retained that 
position until 1919, when he succeeded 
as president, Edward H. Wells, who 
became chairman of the Board of Di- 
rectors. He had for years been a tre- 
mendously hard worker and within the 
last few years had been troubled with 
a heart affection that made him realize 
that he must reduce his activities. He 
had wanted to withdraw from active 
work altogether, but was persuaded by 
his associates to retain a connection 
with the company as vice-chairman 
from April, 1924, which position he 
held at the time of his death. 

Mr. Hoxie was a man of remarkable 
geniality and personal charm and had 
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a wide circle of friends. He was a 
trustee of Stevens Institute of Tech- 
nology and also of Webb Institute of 
Naval Architecture and of the Wilcox 
Memorial Library of Westerly, R. I. 
He was a member of the Engineers, 
N. Y. Yacht and Lawyers Clubs, of 
New York, of the Army and Navy Club, 
of Washington, D. C., and of the Delta 
Tau Delta fraternity. 

He was also a member of the 
A. S. M. E., the American Society of 
Naval Engineers and the Society of 
Naval Architects and Marine Engineers. 
He leaves a widow and one daughter. 


James Watt’s Workshop Will 
Be Reproduced in London 


A replica of James Watt’s work- 
shop in Heathfield Hall, Handsworth, 
near Birmingham, is to be erected on 
the ground floor of the new Science 
Museum building at South Kensington, 
London, Eng., in close proximity to the 
two Boulton and Watt engines of 1788 
and 1797, says The Engineer. 

There is no apartment anywhere 
in the world more famous in the his- 
tory of industrial development than the 
attic in which James Watt spent much 
of the latter half of his life, and in 
which some of his inventions were de- 
veloped. While, therefore, it is a mat- 
ter for rejoicing that a replica is to be 
built in London, it is to be regretted 
that efforts made to preserve Heath- 
field Hall with this famous attic have 
failed and that the old house will be 
pulled down when the estate, which has 
already been sold, is to be cut up for 
building purposes. A matter for con- 
gratulation, however, is that Major Gib- 
son Watt has presented the Science 
Museum with the contents of the work- 
shop. London will therefore have the 
good fortune to have the authentic 
simple machine tools, the famous ma- 
chines for copying carvings, the scanty 
furniture and other contents of this 
chamber, which has been for so many 
years the Mecca of engineers, arranged 
in their original positions in an exact 
reproduction of the room. A picture of 
the room made by Percival Skelton 
which accompanied Samuel Smiles’ “The 
Garret at Heathfield,” is here shown. 

















Garret of James Watt, Heathfield Hall, Handsworth, Eng. 
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Knoxville To Study Smoke 
Nuisance 

O. P. Hood, chief mechanical engineer 
of the United States Bureau of Mines, 
has accepted an invitation from the 
city council of Knoxville, Tenn., to ad- 
dress its members on Jan. 20 on smoke 
abatement. Municipal authorities and 
civic associations of the Tennessee city 
are contemplating a survey to discover 
the sources of excessive smoke in that 
community and a campaign to abate 
the nuisance. 


National Research on Liquid 
Fuels for France 


On December 23 the French Senate 
adopted the bill recently voted by the 
Chamber relative to the establishment 
of a new régime for petroleum and its 
products, says Trade Commissioner D. 
J. Reagan, Paris, in a report to the 
Department of Commerce. This law 
provides also for the establishment of 
a new Bureau for Liquid Fuels under 
the Ministry of Commerce and Industry. 

The general work of this new bureau 
will be to gather and to furnish 
interested French organizations and 
manufacturers, either through special 
reports, or general publicity, or by 
another means, with information and 
data which may concur to the improve- 
ment of the service of supply of the 
country in liquid fuels of any kind. 


Umatilla Rapids Development 
To Cost $45,000,000 


The combined power and irrigation 
project at Umatilla Rapids, in the Co- 
lumbia River Valley, Ore., and its po- 
tential and projected development has 
been reported upon by the engineers of 
the Interior Department. The esti- 
mated cost of the dam and completed 
power plants is $41,600,000 and the 
total cost is placed at $45,000,000. The 
future market possibilities are dis- 
cussed at length. It is computed that 
the peak load will reach 760,000 hp. 
and that this may be developed at $59 
per horsepower. Electrochemical and 
metallurgical industries, railroad elec- 
trification, nitrate fixation plants, and 
industrial heating are all mentioned in 
the prospectus of future power users 
as are also public utility companies 
which, it is asserted, will be able to 
purchase this power cheaper than they 
can independently develop it. With a 
sufficient market developed, the cost of 
generation is placed at $7.70 per horse- 
power-year. 

The proposed dam for the lower end 
of the rapids would raise the water 
level 573 ft., flood approximately 5,230 
acres of land, and necessitate the re- 
location of 33 miles of main-line rail- 
road track. The outstanding features 
of this dam are an embankment 2,200 
ft. long on the Oregon side with an 
1,100-ft. spillway comprising twelve 
66-ft. gates across the main channel; 
a navigation lock 1,000 ft. down stream; 
a fishway and a gravity section dam. 

A seven-year program is suggested, 
with expenditures of $1,500,000 the first 
year, about $5.000.000 the second, and 
$11,000,000 the third. It is stated that 
the project could be 50 per cent com- 
pleted and operating in 33 years. 


POWER 


New Hydro Plant 
for Utah 


Approval by the state engineer of 
Utah of the application of the Utah 
Power & Light Co. for authority to 
divert 2,500 sec.-ft. and to use a storage 
of 75,000 acre-ft. on the Bear River in 
Utah removes the last obstacle in the 
way of construction of the power com- 
pany’s proposed hydro-electric develop- 
ment on Bear River in Box Elder 
County, Utah. Work on the new proj- 
ect is expected to begin early in the 
spring. A combined gravity and arch 
dam 500 ft. long and 110 ft. high will 
be built across the river. The power 
house below the dam will develop a 
head of 128 ft. in two units of about 
20,000 hp. each. The estimated cost 
of the entire development is approxi- 
mately $5,500,000. 











Water-Power Projects 





Green River Project—Construction of 
a 70,000-hp. hydro-electric station on 
the Green River, near Saluda, N. C., 
at a cost of between $3,500,000 and 
$4,000,000 will be started by the Blue 
Ridge Power Co. in the near future, 
according to the press. 


Wabash River Project—An applica- 
tion for a preliminary permit covering 
a power project on the Wabash River 
has been filed with the Federal Power 
Commission by John A. Schefer, of 
Indianapolis. The project is in Dubois 
and Martin Counties of Indiana, and 
Wabash County of Illinois. Some 170,- 
000 hp. can be developed. 

Trinity River Project—The Federal 
Power Commission has authorized the 
issuance of a preliminary permit to 
W. H. Samson, of Corning, Calif., 
covering a comprehensive water power 
and irrigation development in the 
Trinity River and tributaries and in 
the Sacramento Valley in Trinity and 
Shasta Counties. The proposed de- 
velopment involves the construction on 
Stuart’s Fork of four storage reser- 
voirs, having a total capacity of 20,000 
acre-feet. Four power houses with an 
aggregate capacity of 20,000 hp. are 
to be constructed. It is proposed to 
construct a dam across the Trinity one 
mile below Stuart’s Fork, which will 
create an additional reservoir of 600,- 
000 acre-feet capacity. Power house 
No. 5 is to be erected at this dam with 
an installed capacity of 16,700 hp. The 
plan is to divert the water from the 
tailrace of this power house through 
the Trinity-Sacramento Divide to power 
house No. 6 on Clear Creek, which is 
to have an installed capacity of 40,000 
hp. A storage dam is to be erected in 
Clear Creek and the water taken from 
there to power house No. 7, where it 
is proposed to install 55,000 hp. Power 
house No. 7 is to be located on the 
Sacramento River three miles west of 
Reading. The water from that tailrace 
will flow into the Sacramento and be 
used for irrigation at points below. The 
primary power that will thus become 
available will aggregate 125,000 hp. 
The Commission inserted in the permit 
a condition that a flow of at least 20 
cu.sec.-ft. must be maintained in the 
Trinity River below the diversion. 
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Asa B. Ecoff, former chief inspector 
of the St. Louis department of the Hart- 
ford Steam Boiler Inspection & Insur- 
ance Co., died on Dec. 6, 1924, at his 
home in St. Louis. Mr. Ecoff was born 
in Beaver County, Pennsylvania in 1844. 
After several years experience as engi- 
neer on Ohio and Mississippi River 
boats, he entered the company’s service 
in 1887 as an inspector. Later he be- 
came chief inspector and served in that 
capacity until 1900. 

Glenn Grenville Howe, for many 
years vice-president of the Link-Belt 
Co., passed away at his home in Muske- 
gon, Mich., after a long illness, on 
Christmas day, 1924. He entered the 
employ of the company in 1877, at six- 
teen, as an office boy and later became 
superintendent of the Ewart Manufac- 
turing Co. When this company was 
merged with the Link-Belt Co., in 1906, 
Mr. Howe became vice-president in 
charge of the Indianapolis operations, 
until his failing health led to his re- 
tirement. Later, with returning health, 
he organized the Howe Chain Co., which 
was bought by the Link-Belt Co. in 
January of 1924, 


[ Personal Mention 


Charles E. Skinner, a representative 
of the A.I.E.E., was elected chairman, 
for the year 1925, of the American En- 
gineering Standards Committee at its 
annual meeting recently. 


Gerard Swope, president of the Gen- 
eral Electric Co., and E. W. Rice, a 
director of the same company, sailed 
recently on the “Acquitania” for 
Europe. Mr. Swope expects to be 
abroad until the first of March. 

W. D. Halsey who has been editor of 
The Locomotive, a publication of the 
Hartford Steam Boiler Inspection & 
Insurance Co., has been appointed as- 
sistant to the chief engineer, and B. C. 
Cruickshanks, who has been assistant 
editor of the magazine, will now become 
editor. 


George W. Farnham, formerly col- 
lege representative, has been made 
manager of the educational department 
of the McGraw-Hill Book Co., and 
Franklin B. Hanley, recently instructor 
in Geology, Washington University, St. 
Louis, has taken the position made 
vacant through the advancement of Mr. 
Farnham. 




















| Society Affairs 





The Philadelphia Section of the A.I. 
&S.E.E. will hold a meeting at the 
Engineers Club, 1317 Spruce St., on 
Feb. 7 at which Wray Dudley, of the 
American Rolling Mill Co., will speak 
on “Operating Results Obtained with 
the Use of Static Condensers.” 

The Detroit Section of the American 
Chemical Society will have Dr. W. D. 
Bancroft, of Cornell, as the attraction 
for its Jan. 27 meeting. He will speak 
on “The Electrolytic Theory of Corro- 
sion.” Professor Bancroft’s address 
was originally scheduled for November. 
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The Philadelphia Section of the 
A.S.M.E. will have as the subject for 
discussion at its Jan. 27 meeting, “High 


Efficiency of Internal Combustion 


Engines.” 

The Providence Engineering Society 
and the Providence Section of the A. S. 
M. E. will hear Dr. Henry Kreisinger 
speak on “Recent Applications of Pow- 
dered Coal to Steam Boilers,” at a joint 
meeting on Jan. 20. 


Geographical District No. 2 of the 
A.L.E.E. will hold a regional meeting 
Jan. 23-24 at the Washington Hotel, 
Washington, D. C. Besides a technical 
program, a dinner will be given on 
Friday evening, at which Secretary 
Hoover will speak. 


The Boston Society of Civil Engi- 
neers will hear Col. C. H. Birdseye, 
chief topographic engineer, United 
States Geological Survey, on “Survey- 
ing the Grand Canyon of the Colorado,” 
at a supper meeting in the Affiliation 
Rooms in Tremont Temple at 7:15 p.m. 
on Jan. 28. 


The Engineering Section of the 
American Society of Safety Engineers 
will hold a meeting at the Hartford 
Engineers’ Club on Jan. 22. J. lL: 
Thompson, Travelers Insurance Co., 
will speak on “Should the Makers of 
Industrial Machinery Provide Guards 
for the Point of Operation.” 


The Northeastern Section of the 
American Society of Civil Engineers 
will hold its annual meeting on Jan. 
31, at a 1 p.m. luncheon at the Boston 
City Club. O. C. Merrill, executive 
secretary of the Federal Power Com- 
mission, Washington, D. C., will speak 
on “The Desirability of the Inaugura- 
tion of a Program of River Studies 
Which Will Make it Possible to Pre- 
pare Comprehensive Developments on 
Major Streams in the Combined In- 
terests of Power Development and 
Navigation.” 








Business Notes | 





Jenkins Bros., valve manufacturers, 
80 White St., New York City, announce 
that William H. Utz, vice-president and 
formerly European director, has been 
made director of sales of the company. 


The United American Metals Corp., 
Diamond St. and Meserole Ave., Brook- 
lyn, N. Y., announces that E. C. Villa- 
verde, a bearing specialist and metal- 
lurgist, has become associated with 
that company. 


The United Equipment Co. and the 
Victor Engineering Co., both of Phila- 
delphia, jointly announce that, begin- 
ning with Jan. 1, the United Equipment 
Co. is taking over the entire sales of 
the Victor steam jet ash conveyor for 
the United States and Canada. 


The Chicago Pneumatic Tool Co., 8 
East 44th St., New York City, an- 
nounces that the Smith & Woodbury 
Co., 55 Second St., Portland, Ore., have 
been appointed by them as distributors 
for Oregon and southwest Washington, 
and that they will stock a complete line 
of pneumatic and electric tools, rock 
drills, air compressors and semi-Diesel 
oil engines and maintain a service de- 
partment in Portland. 
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Coming Conventions 


American Boiler Manufacturers As- 


sociation. H. N. Covell, 191 Dike- 
man St., Brooklyn, N. Y. Mid- 
winter meeting at Cleveland on 
Feb. 12. 


American Ceramic Society. R. 


ic. 
Purdy, Lord Hall, Ohio State Uni- 
versity, Columbus, Ohio. Conven- 
tion at Columbus, Ohio, Feb. 16-21. 


American Institute of Electrical En- 


gineers. F. L. Hutchinson, 29 West 
39th St., New York City. Mid- 
winter convention at New York 
City, Feb. 9-13. 


American Institute of Mining and 


Metallurgical Engineers. Pr... 
Sharpless, 29 West 39th St., New 
York City. Annual meeting at 
New York City, Feb. 16-19. 


American Society for Testing Mate- 


rials. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meet- 
eg Atlantic City, N. J., June 


American Society of Heating and 
. 


Ventilating Engineers. 

Houghten, 33 West 29th St., New 
York City. Annual meeting at Bos- 
ton, Jan. 28-30. 


American Society of Mechanical En- 


gineers—Calvin W. Rice, 29 West 
39th St., New York City. Spring 
meeting at Milwaukee, Wis., May 
18-21 


American Water Works Association. 


W. N. Niesley, 170 Broadway, New 
York City. Convention at Louis- 
ville, Apr. 27-May 3. 

Canadian Association of Stationary 


Engineers, Geo. J. Soucy, 48 Moore 


Ave., Toronto, Ont., Secy. Conven- 
tion at Windsor, R. M. McLaren, 
160 Doorcourt Rd., Toronto, Ont., 
June 29-July 1. 
Engineering Institute of 


Montreal, Que. 
Montreal, Que., Jan. 27-29. 


Exposition of Saecntions—-Asnovtenn 


Institute, E. W. Bartlett, 47 West 
34th St., New York City. 
tion at Engineering 


City, April 27 to May 2. 

Iowa Engineering Society. J... & 
Dodds, Box 202, 
vention at Des ‘Moines, Iowa, Jan. 
27-30. 


Master Boiler Makers Association. 
H. 26 Cortlandt St., 


D. Vought, 
New York City. 
Chicago, May 19-22. 
National Association of 
ary Engineers. 
South Dearborn S&t., 


31-Sept. 4. 


burgh, Pa., May 15-16. 
McCarron, 
Philadelphia, Pa. 


sociation at 


Plainfield, N. J. 


Tyler, 32 Briggs St., 


ton, Ohio, June 18-20. 
rett, 2622 East Second St., 


New Haven, June 25-27. 
Haven. 


son, 800 22nd Ave., 


National Electric Light Association. 

Aylesworth, 29 West 39th 
Annual con- 
vention at San Francisco, June 


St., New York City. 


15-20. 
Society of Industrial 
born St., 


land, Ohio, May 6-8. 


Western Association of Elec trical In- 

spectors. G. M. Miller, 1304 South 
Annual 
convention at the Brown Hotel, 


7th St., Louisville, Ky. 


Louisville, Ky., Jan. 27-28. 








Trade Catalogs 








Canada. 
Fraser S. Keith, 176 Mansfield St., 
Annual meeting at 


Exposi- 
Societies 
Bldg., 29 West 39th St., New York 


Ames, Iowa. Con- 


Convention at 


Station- 
W. Raven, 417 
Chicago, Ill. 
National convention and_ exhibi- 
tion at St. Paul, Minn., Aug. 
Annual conventions 
and exhibitions of state associa- 
tions are scheduled as _ follows: 
Pennsylvania Association at Pitts- 
Frank J. 
3647 North 11th St., 
Wisconsin Asso- 
ciation at Milwaukee, May 18-22. 

W. Horn, 256 29th St., Mil- 
waukee, Wis. New Jersey As- 
Atlantic City, June 
4-8. H. W. Vail, 1244 Park Ave., 
New York Asso- 
ciation at New York City, June 
11-13, W. T. Meinzer, 3rd St., near 
Warburton, Bayside, L. I. New 
England States Association at Wor- 
cester, Mass., June 18-20. F. L. 
Taunton, 
Mass. Ohio Association at Middle- 
T. S. Gar- 
Dayton, 
Ohio. Connecticut Association at 
George 
F. Klopfer, 30 East Pearl St., New 
Minnesota Association at 
St. Paul, Aug. 24-28. C. A. Nel- 
Minneapolis, 


Engineers. 
George C. Dent, 608 South Dear- 
Chicago, National con- 
vention at Hotel Winton, Cleve- 








Steam Trap—Sarco Co., Ine. Wool- 
worth Bldg., New York City. Leaflet 
describing the Sarco steam trap No. 9 
from 0 to 100 lb. 


Pumps—Moore Steam Turbine Corp., 
Wellsville, N. Y. Form 1930 contains < 
description with good illustrations of 
the company’s centrifugal pumps, 
single- and multi-stage, and motor, tur- 
bine or belt driven. Test curves, cross- 
sections and general specifications are 
included. 


Compressors, Ammonia—York Manu- 
facturing Co., York, Pa. Bulletin 74, 
“Results of Operating Ammonia Com- 
pressors Under Single and Double 
Stage Conditions,” is a reprint of a 
paper by Thomas Shipley, read at the 
National Association of Practical Re- 
frigerating Engineers’ convention at 
New Orleans on Nov. 13. It is well 
illustrated and contains a number of 
tables. 








Fuel Prices 








COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack (Coal Age): 


Bituminous, Market Jan. 12, 
Net Tons Quoting 1925 
ee New York...... $2. ek: - 00 
Smokeless....... Boston......... 
Clearfield........ Boston......... 1 Die °. 30 
Somerset........ i 1.85@ 2.40 
Kanawha........ Columbus....... 1.50@ 1.70 
Hocking......... Columbus....... 1.50@ 1.75 
Pittsburgh....... Pittsburgh...... 1.75@ 2.00 
Pittsburgh gas 

Si aaee Pittsburgh 1.60 
Franklin, Ill...... Chieago........ 2.25@ 2.50 
Central, Tl.. — 2.15@ 2.25 
Ind. 4th Vein... Chicago........ 2.25@ 2.50 
Welt By........ Louisville... .... 1.35@ 1.75 
ee Louisville....... 1.25@ 1.75 
Big Seam........ Birmingham..... 1.50@ 1.90 
Anthracite 
Gross Tons 
Buckwheat No.1. New York...... $2.25@$3.15 
Buckwheat No. 1. ———- ie 2.50@ 3.00 
Birdseye........ New York.. 1.40@ 1.65 

FUEL OIL 


New York—Jan. 15, light oil, tank- 
car lots; 28@34 deg. Baumé, 5c. per 
gal.; 36@40 deg., 5i4¢c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—-Jan. 6, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.05 per 
bbl.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl.; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., gas oil, 5%c. 
per gal.; 38@40 deg., 64c. per gal. 

Pittsburgh—Jan. 6, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 54¢. per 
gal.; 36@40 deg., fuel oil, 5$c. per gal. 

Dallas—Jan. 9, f.o.b. local refinery, 
26@30 deg., $1.75 per bbl. 


Philadelphia—Jan. 14, 28@30 deg., 
$2.31@$2.393 per bbl.; 18@22 deg., 
$2.10@$2.162; 13@16 deg. $1.89@ 
$1.953 per bbl. 

Boston—Jan. 12 ,tank-car lots, f.o.b.; 
heavy oil, 12@14 deg., Baumé, 4.373c. 
per gal.; light oil, 28@32 deg. Baumé, 
5.37k¢c. per gal. 

Cincinnati—Jan. 6, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5%c. per gal.; 26@30 deg., 5Zc. per gal.; 
30@32 deg., 64c. per gal. 
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Calif., Alhambra—Pasadena Ice Co., 391 
North Third St., awarded the contract for 
the construction of a 30 ton capacity ice 
manufacturing plant, to Hamm & Grant 
Co., Ferguson Bldg., Los Angeles. 

Calif., Calexieo—Pure Ice Co., c/o con- 
tractor, awarded the contract for the con- 
struction of an ice manufacturing plant to 
H. B. Mason, 3526 West Slauson Ave., Los 
Angeles. Estimated cost $80,000. 

Calif., Holtville—The Imperial Ice and 
Development Co. plans the construction of 
an ice manufacturing plant. Estimated 
cost $45,000. 

Calif., Los Angeles—Pacific Finance Co., 
c/o Curlett and Beelman, Archts., Union 
tank Bldg., awarded the contract for the 
construction of a 12 story, store and office 
building, on Hope St., to Scofield_ Engi- 
neering and Constr. Co., Pacific Finance 
Bldg. Estimated cost $1,500,000. The con- 
tract for steel awarded to Llewellyn Iron 
Works, Main and Redondo Sts. 

Calif., San Diego—Diamond Ice Co., ¢/o 
contractor, awarded the contract for the 
construction of an ice manufacturing plant 
to H. B. Mason, 3526 West Slauson Ave., 
Los Angeles. Estimated cost $85,000. 

Conn., Bridgeport—D. M. Read Co., 
Main and Fairfield Sts., awarded the con- 
tract for the construction of a 5. story 
mercantile building on Broad St. to T. J. 
Pardy Constr. Co., 1481 Seaview Ave. 
Estimated cost $1,000,000. 

Fla., Miami—J. P. Davis & Associates, 
Miami, plans the construction of a 12 story 
office building, here. Estimated cost $2,- 
500,000. Robertson & Paterson, Calumet 
Bldg., are architects. 

Fla., Miami—Melrose Home Corporation 
plans the construction of a 4 story hotel, 
on N. W. 27th St. Estimated cost, $750,- 
000. H. G. Fink, Miami, is architect. 

Ill., Highland—The city voted a bond 
issue of $175,000, for waterworks improve- 
ments, to include plant, pumps, distribu- 
tion system, ete. Bids will be called about 
March. (. KE. Wilson, Marion, IIL, is en- 
gineer. Leonard Day, 34 East Grand St., 
St. Louis, Mo., is consulting engineer. 

Ill., Springfield—TIllinois Power Co. pro- 
gram for 1925, ineludes the following 
equipment; Electric Department, two 1,000 
hp. boilers to be installed at central station, 
10th and Capitol Sts., estimated cost $216,- 
000, substation at 11th and Jackson Sts. 
to be completed at an additional cost of 
$108,000; survey of entire electrical dis- 
tribution system to be made at an esti- 
mated cost $25,000; distribution system to 
be extended to take on new and additional 
business, estimated cost $45,000; addi- 
tional underground installation in down- 
town district, estimated cost $27,800. Heat- 
ing Department, distribution system to be 
rehabilitated and extended and additional 
station equipment installed, $60,930; De- 
Kalb and Sycamore, additional electric sta- 
tion equipment to be installed, $12,500, two 
new heating boilers at Sycamore plant 
$16,000. A. D. Mackie is general manager. 


Ia., Cedar Rapids—The Merchants Na- 
tional Bank is having plans prepared for 
the construction of a 12 story bank and 
office building at Second Ave. and 38rd S$ 
Mstimated cost $1,000,000 
ford Co., 1923 Calumet Ave 
are architects. 


Weary & Al- 
. Chicago, II, 


La., Baton Rouge—Commission Council, 
City Hall, will receive bids until Jan. 29th, 
for the construction of a pumping station 
at University Lake, here. J. W. Billings- 
ley, City Hall is consulting engineer. 

La., New Orleans—Sewerage and Water 
Bd., Room 401, 526 Carondelet St., are re- 
ceiving bids until Jan. 26 for two 1,259 hp. 
and two 350 hp. motors, complete with 
switchboards, cables and compensators, ete., 
six 24 in. Trash pumps; also receiving bids 
until Feb. 16 for one 400 gpm. boiler feed 
Water pump, steam turbine driven, com- 
plete on base plate; one 200 gpm. boiler 
feed water pump suitable for steam turbine 
operation ; one 2,800 gpm. centrifugal pump, 
motor driven, complete in base plate. A. G. 
Moffat is secretary. 

Mass., Boston — Maryland Apartments 
Inc., 31 Milk St., awarded the contract for 
the construction fo a 10 story apartment 
building, at 510-516 Beacon St., to Boyle- 
Robertson Constr. Co., 370 Commonwealth 
Ave, Estimated cost $750,000, 


Mass., Springfield — Massachusetts Mu- 
tual Life Insurance Co., 500 Main St., is 
having plans prepared for the construction 
of a 3 story office building on State St. 
Estimated cost $3,000,000. Kirkham & 
Parlett, 25 Harrison Ave., are architects. 

Mass., Winchester—Winchester Hospital 
is having sketches made for a 1 and 2 
story hospital addition and service build- 
ing and revised sketches for a power house 
and laundry by Kendall, Taylor & Co., 142 
Berkley St., Boston, Archts. Estimated 
cost $150,000. 

Mo., Salem—City will take bids in 
February for a complete waterworks and 
distribution system, including pumps, tank 
on tower, ete, also a complete sanitary 
sewer system. Estimated cost of both 
projects $90,000. 

Mo., St. Louis—Local Realty Co., c/o W. 
M. Louderman, Bank of Commerce Bldg., 
is having preliminary plans prepared “or 
the construction of a 12 story commercial 
building on Locust and 11th Sts. Estimated 
cost $750,000. La Beaume & Klein, Comp- 
ton Bldg., are architects. 

Mo., St. Louis — Local Syndicate, c/o 
Hitzman Realty Co., 401 Times Bldg., plans 
the construction of a 9 story hotel, at 
Washington and 8th Sts. Estimated cost 
$2,000,000. Private plans. 

Mo., St. Louis—Shouras Broas, Enter- 
prises, Grand Central Bldg., are receiving 
informal bids for the construction of a 22 
story theatre and office building, on Lo- 
cust and 7th St. Estimated cost $2,300,000. 
Cc. W. and G. L. Rapp, 190 North State St., 
Chicago, Ill., are architects. 

Mo., St. Louis—C. Richardson, Interna- 
tional Life Bldg., is making preliminary 
plans for the construction of a 16 story 
office building on Locust and Fourth Sts. 
Private plans 





Mo., St. Louis — Union Candy Co., 309 
Valentine St., in the market for a 7 to 74 


hp., d.c. 230 v., 1200 to 1300 r.p.m. motor 
(used). 

Mo., Steele On Jan. 27th the voters 
will pass on the proposition to issue $30,- 
000 in bonds for the waterworks plant, 
pumps, reservoir, mains, ete. A. C. Moore, 
222 Industrial Bldg., Joplin, is engineer. 

N. Y., Bronxville — Lawrence Investing 
Co., c/o Walker & Gillette, 128 East 37 St., 
Engrs. and Archts., plan the construction 
of an apartment house. Estimated cost 
$3,000,000. 

N. Y., New York—Henry Phipps Estate, 
c/o Cross & Cross, 385 Madison Ave., 
Iixngrs. and Archts., plans the construction 
of a 13 story apartment house, at 57th St. 
and the East’ River. Estimated cost 
$1,700,000. 

N. Y., New York—N. J. Hess c/o J. FE. 
R. Carpenter, Archt., 598 Madison Ave., 
awarded the contract to D. P. Robinson, 
Lexington Ave. and 46th St., for the con- 
struction of a 15 story apartment house at 
64 East 65th St. Estimated cost $800,000. 

N. Y¥., New York—41-43 Maiden Lane 
Corporation, c/o L. A. Abrahamson, 48 
West 46th St., Archt., is having plans pre- 
pared for the construction of a 14 story 
office building at 41 Maiden Lane. 

N. Y¥., New York—Morris White Holding 
Co., c/o C. B. Meyers, 31 Union Square, 
ingr. and Archt., plans the construction of 
a 15 story hotel at Lexington Ave. & 37th 
St. Estimated cost $1,500,000. 

N. C., North Wilkesboro—Central Power 
Co., ¢/o Chamber of Commerce, North 
Wilkesboro, N. C., plans the construction 
of an electric development on the New and 
Reddies Rivers, about 14 miles from here, 
involving one or more dams, the diversion 
of the New River into Reddie River, a 
tunnel, ete. 

N. C., Saluda—Blue Ridge Power Co., 
c/o J. A. Law, Spartanburg, S. C., Managing 
Director, plans a power development of 
70,000 hp., involving a dam across the 
Green River, a 13,000 ft. tunnel, power 
house and two 35,000 electric generators. 
Mees & Mees, Charlotte, N. C., are engi- 
neers. Estimated cost $3,500,000. 

O., Cincinnati — Bethesda Hospital, 122 
East Fourth St., awarded the contract for 
the construction of a hospital building on 
Middleton St., to M. Penkert Sons, Valencia 
St., Cincinnati, cost $650,000. S. Hanneford 
& Sons, 1024 Dixie Terminal Bldg., are 
architects. 









O., Cleveland—The City plans the con- 
struction of a new centrifugal pumping 
station. Estimated cost $400,000. A. V. 
Ruggles, City Hall, is engineer. 

0., Cleveland—City c/o A. K. Hoare, is 
receiving bids for nine 500 kva. single 
phase 11,000 down to 2,300 v. power trans- 
formers and soot blowers for 2 Connelly, 
1,400 hp. W. T. boilers. 

Okla., Monison—City plans election Jan. 
27 to vote for the construction of a com- 
plete new waterworks system, well, pump, 
mains, tank, valves, ete. Estimated cost 
$27,000. H. Olmstead, 2230 West 18th St., 
Oklahoma City, is engineer. 

Okla., Wewoka—C. N. Hamilton, City 
Clk., is receiving bids until Jan. 21 for 
waterworks, including coagulating basins, 
pump room, filter and power house and 
cooling pond; 250,000 gal. reservoir, 
hydraulic operated, filter equipment, ca- 
pacity 500,000 gpd. in two units; one 500 
gpm. marine engine unit 200 ft. head, one 
350 gpm. 200 ft., head and one 250 gpm. 
200 ft., head motor driven pump units; 
repairs and intake at Canadian River 
pump station, two 200 hp. oil engine gen- 
erator sets installed complete, oil tanks, 
switchboard, power wiring, ete. Vv. 
Long & Co., Oklahoma City, is engineer. 

Pa., Philadelphia—Greenfield & Raube, 
Fox Bldg., representing owner, are having 
plans prepared and will take bids about 
April ist for the construction of an 18 
story apartment house, on 17th and Locust 
Sts. Estimated cost $2,500,000. . me 
Hahn, 629 Chestnut St., is architect. 

Tex., Amarillo—A. Eakle, c/o Oliver- 
EKakle Realty Co., is having plans pre- 
pared for the construction of an 8 story 
store and office building, at 6th and Polk 
Sts. Estimated cost $500,000. Architect 
not announced. 

Tex., Edinburg—Hidalgo Water Improve- 
ment Dist. No. 4, is taking bids until 
Jan. 21 for the construction of a pumping 
plant at Penitas, a power house, concrete 
discharge tubes, canal structures, ete., also 
pumping machinery. Estimated cost 
$75,000. W. L. Rockwell, is engineer. 

Wash., Aberdeen—City plans an election 
March 24, to vote on $700,000 bond issue, 
to build an extension to the Wishkah water 
system. The plans provide for a dam and 
pumping house on the Wynooche River, 
a pumping plant on Larson Creek, and a 
two mile pipe line. 

_Wash., Tacoma—The Commissioners of 
Light & Water awarded the contract for 
the sub-station, tunnels, footing for the 
outside equipment, and steel structures to 
support the heavy bus connection, for the 
Cushman power project to Dougan & 
Christman, Seattle, $166,470. 

W. Va., Huntington—Hotel Frederick, 
4th Ave. and 10th St., is having plans 
prepared by R. L. O'Neal, for the con- 
struction of a 15 story hotel, at 4th Ave, 
and 10th St. Estimated cost $2,000,000. 

Wis., Janesville—Rock County, c/o A, 
Cullen, Supt. of Asylum, had plans pre- 
pared for the construction of a refrigera- 
tion plant at the asylum. Estimated cost 
$50,000. Rowe, Dillard & Rowe, 127 North 
Dearborn St., are engineers.. 

Ont., Nipigon—Hydro Electric Power 
Comm., of Ontario, 190 University Ave., 
Toronto, F. A. Gaby, Ch. Engr., plans the 
diversion of the Albany River and _ its 
waters into Lake Nipigon to increase the 
water supply for their plants on the Nipi- 
gon River at Cameron Falls. Estimated 
cost $1,000,000. 

Ont., Ottawa — The Metropolitan Life 
Insurance Co., 1 Madison Ave., New York, 
plans the construction of a 4 story office 
building on Bank St. Estimated cost $2,- 
000,000. D. Everette Waid, 1 Madison 
Ave., New York, is architect. J. A. Ewart, 
Ottawa, is resident architect. 

Que., Sherbrooke—Layland Hotel Sys- 
tem, Rochester, N. Y., is receiving bids for 








the construction of a 6 story hotel at 
Wellington St. H. L. Stevens & Co., 522 
5th Ave., New York City, New York, are 


architects. 


_ Que., WValleyfield—Montreal Cotton Co. 
is having plans prepared for the construc- 
tion of a water power development con- 
sisting of 4 wheels of 5,000 hp., also a con- 
crete dam. Estimated = cost $750,000, 


Beaubrea, Bushfield & Co., 2 Place d’Armes, 
Montreal, are engineers. 
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